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OBSERVATIONS UPON THE PRESENT STATUS OF 
THE TEACHING OF GEOGRAPHY 

BY WILLIAM A. MOWRY, HYDE PARK, MASS. 

No argument is needed to show that Geography is an import- 
ant branch to be taught in all schools. It is one of the most 
prominent of the so-called "information studies." It has to do 
with daily life. With the younger children it begins with the 
known and proceeds outward and onward almost infinitely in many 
directions, bringing up and making tiie child acquainted with that 
which heretofore was unknown, but which now becomes of real 
interest and of great value. Geography, when properly taught, is 
a many-sided science. It should deal with the structure of the 
earth, its varied surface, its mountains, hills, plains and valleys, its 
river basins, lakes, and the various natural features of salt-water 
bodies. It must unfold to some extent the common phenomena of 
meteorology. It must give information concerning all sorts of 
vegetable life, natural and cultivated. It must tell us how and 
where we get our food and clothing and habitations. It should 
explain to us animal life in all its variety, with the great differences 
produced by variety in climate. It should show what truth under- 
lies the statement of the old lady who said that to her mind it was 
a wonderful indication of divine providence that large streams 
usually flow by large cities. Its most important function lies along 
commercial lines. 
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It is easy to see that this study may be readily adapted to ele- 
mentary instruction, and equally well to the secondary schools and 
in its higher, scientific aspects to college courses. It will at once 
appear plain and important that the right phases of the subject, 
and only such, be presented to the younger children, that the 
proper lines be followed in the secondary schools, and that the true 
scientific treatment adapted to the conditions should be observed in 
the college curriculum. 

It has for many years seemed strange to me that the colleges 
should spend so much time upon physics and chemistry, upon 
geology, mineralogy, astronomy, and various other branches of 
natural science, while at the same time there could scarcely be 
found in the country a college which had in its faculty a professor 
of geography. These other sciences are, of course, important, and 
must not be neglected, but perhaps scarcely one of them is of so 
much scientific interest or real practical value to every day life as 
geography. It is one of the favorable signs of the times that our 
new education has so modified this state of affairs that colleges and 
universities are now establishing such professorships, and intro- 
ducing full scientific courses in this important subject. 

The general absence, heretofore, of this study in our higher 
institutions of learning, doubtless has had much to do with the 
unscientific and unpractical school books which have now been in 
use for an entire century. Rev. Dr. Jedidiah Morse may well be 
called '*The Father of American Geography.'* He published a 
school text-book upon this subject as early as 1784. It was called 
^'Groffraphy Made Easy,^' and has been described as the first work 
of that character published in the United States. His larger work, 
''American Geoijraphy,''' was first published in 1789. This con- 
sisted of one volume, octavo, of 534 pages. It was confined chiefly 
to a description of America. Four years later it was enlarged and 
published in two volumes of 1250 pages, with the title ''The Amer- 
ican Universal Geography.''' The next edition was three years 
later, when the work was increased to 1500 pages. A fourth edi- 
tion appeared in 1801 and 1802 with many changes, much new 
matter inserted and obsolete or less important matter omitted. 
This was still further revised and a new edition published in 1805. 
It was a great work for the time and was held in high esteem. 

William Winterbottom, an English clergyman, while in prison 
in London in 1795, published four volumes, entitled "The History 
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of America''^ This "History" was largely geographical and exten- 
sive portions of it were taken bodily from Morse's geography men- 
tioned above. In 1793 Michael Adams, of London, published a 
large volume of nearly a thousand pages, small quarto size, illus- 
trated with many copperplate maps and cuts, entitled ''The Royal 
Sijstem of Universal Geography; Containing Complete, Particular 
and Accurate History and Descriptions of Europe, Asia, Africa and 
America, as Divided into Empires, Kingdoms, States, Republics, 
Governments, Continents, Islands, Oceans, Seas, Rivers, Gulphs, 
Lakes, etc., etc.. Including all the New Discoveries; Written and 
Compiled by Michael Adams, Esquire, assisted by many Gentle- 
men Eminent in the Science of Geography." This great work was 
dedicated to **His Britannic Majesty, George Illd." The preface 
begins with this sentence: 

"The study of universal geography is now become the most 
fashionable as well as the most rational amusement of the present 
polite and enlightened age." He further says in his preface: 

"Calculated to please as well as to instruct it is not at all won- 
derful that geography should hold a principal rank among those 
sciences which are the delight of a refined age, and tend at once to 
expand the mind and enlighten the understanding." 

After the year 1800 the study of geography gradually crept 
into the public schools of America. Various small treatises were 
published. One of these, entitled *'A Short Introduction to Geog- 
raphy and Astronomy, Second Edition, Improved," was published 
in 1808 at Burlington, Vt. The little book is comprised in forty- 
six pages, thirty-one upon geography and fifteen upon astronomy, 
the length of each page being four and one-half inches, and the 
width two and one-half inches. The entire book is in the form of 
question and answer, and it begins in this way: 

Section I. 

Q. What is geography? 

A. It is a description of the earth. 

Q. Of what substance is the earth composed? 

A. Chiefly of two elements, viz., land and water. 

Q. By what name is the earth called? 

A. It is called the terraqueous globe. 

Q. Why is it called the terraqueous globe? 
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A. It is BO called from two Latin words, terra and aqua, the 
former signifying land, and the latter water. 

Q. Why is the earth called a globe? 

A. Because of its shape. 

Q. What is its shape? 

A. The earth is round like a ball/ 

And so the questions and answers proceed, discussing the size 
of the earth, oceans, seas, bays, gulfs, straits, lakes, rivers, etc. It 
then considers boundaries and talks about North America and 
Europe, monarchies, aristocracies, and democracies, and names the 
political divisions of Europe, Asia, Africa, North America and 
South America with their capitals. This book was used in school 
by my father, in the year 1814. 

Mr. S. G. Goodrich, (Peter Parley), published geographies 
for the schools from 1834 onward. A decided impetus to the study 
was given by Olney's Geography and Atlas, The first edition of 
this work was printed in 1828. It was very soon accepted as a 
standard work and for a period of about thirty years it was in 
extensive use thruout the United States. It was repeatedly revised 
and enlarged and ran thru nearly one hundred editions. A single 
edition sometimes numbered eighty thousand copies. Millions of 
copies were sold and the popularity of Olney s geography has been 
surpassed perhaps only by that of Webster's spelling book. 

It is not necessary to speak of the recent text-books in geog- 
raphy and the great improvement which has been made in the 
modern method of presenting the subject to the pupil's mind. 
After giving full credit to these later books, it may still be ques- 
tioned whether any of them are entirely satisfactory, or whether 
we have yet attained to a model text-book or an adequate treatment 
of the subject. 

It may naturally be expected that with the far greater atten- 
tion given to geography in this country at the present time we 
shall soon have authors raised up who will be able to make text- 
books suitable to the different grades, practical on the one hand 
and scientific on the other. 

Karl Kitter was a Geographer; Arnold Guyot was another. 
When Professor Guyot published his course of lectures on physical 
geography under the title of ''The Earth and Man^ a little more 

I "This is not truly the case for the earth is found to be about thirty miles further 
in diameter from east to west than from north to south." [A foot notefromthc same 
book.] 
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than fifty years ago, he turned the attention of American teachers 
to the true theory of geography. The principle is now generally 
admitted in the teaching of history that in the schools only that 
should be taught which show^ the development and elevation of 
mankind. It is also now generally conceded that the geography 
which should be taught in the public schools should comprise that, 
and that only, which relates to the earth as the abode of man. All 
those portions of the earth's surface which have no relation to man- 
kind should be eliminated from the elementary book on geography. 
The pupils should have placed before them those facts and those 
principles in geography which have reference to the earth as the 
home of the human race. This should be the key note to all mod- 
ern geography. 

Of course the text-books should observe carefully the funda- 
mental principles of pedagogical science. For instance : We should 
begin with that which is known aud proceed to that which is 
unknown. We should begin with that which is simple and pro- 
ceed to that which is complex. We should begin with the indi- 
vidual and proceed to generalizations later. We should begin with 
the concrete and proceed to the abstract. In this way we shall 
begin with the practical and descriptive science and end with the 
theoretic principles of geography. It will never do with children 
to begin as formerly with the centre of the solar system as the 
initial point and so develop the planets until the scheme finally 
includes the earth. It will never do to teach geography to chil- 
dren by analysis, that is, beginning with the earth as a unit and 
dividing and subdividing it by terms applicable to both natural 
and political divisions. 

Let us hail with joy the increased attention now given to this 
subject. Let us labor and let us pray for the time to be hastened 
when we may be able to put into the hands of the school children 
text-books thoroly fitted for their purpose; on the one hand prac- 
tical, and on the other hand scientifically correct; and let us 
devoutly wait, impatiently tho it may be, for teachers in all our 
schools so thoroly taught in geographical science that they may 
be able to teach successfully those facts and principles which we 
now denominate geography. Let us do all in our power to hasten 
the day when this study shall become, as it ought to be, as charm- 
ing and delectable to the children as any branch in the public 
school curriculum. 



THE STUDY OF COMMERCIAL GEOGRAPHY IN 
COMMON SCHOOLS 

BY JOHN N. TILDEN, PEEKSKILL, N. Y. 

In the preface to a ''Modern Geography" by Nathaniel Hunt- 
ington, published at Hartford in 1835, the following paragraphs 
are found : **The science of geography is an essential branch 
of elementary education, and calculated to awaken and cherish in 
the juvenile mind that spirit of curiosity and inquiry which, under 
due regulation, often leads to the noblest and happiest results. 
Nor is it a theme unworthy of mature minds, nor beneath the atten- 
tion of men of learning and taste, nor important merely as a source 
of mental diversion and entertainment; on the contrary it opens a 
wide field for improving and profitable contemplation, is in many 
respects connected with the general circle of the sciences, and con- 
tributes more than is commonly supposed, to the formation of the 
scholar, the man of business, the patriot, and the philanthropist. 

"One grand reason why multitudes are found so contracted in 
their sentiments, sympathies, and operations, is that their educa- 
tion has been very limited and defective. They have been accus- 
tomed to look only near home, or upon their own gratification, 
interest or party, instead of extending their intellectual and moral 
vision abroad, and considering their relation to the whole human 
family. 

"Many of our youth would aspire and attain to greater and 
nobler achievements, if their minds were, in due season, cultivated 
and enlarged by an acquaintance with the state of the world and 
with the diversified character and condition of its inhabitants." 

The foregoing extract expresses sentiments that are no less 
true today than when written more than lialf a century ago. It is 
probable that the full value of geographical study is best appre- 
ciated by its specialists and those who are engaged in teaching the 
subject, for while no educator will for a moment deny or belittle 
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its importance, yet its broad scope and wide usefulness as an ele- 
ment of practical education has not, in the writer's opinion, been 
sufficiently recognized. No other branch of elementary education 
is of a more progressive character than geography. No other 
branch is more constantly developing and enlarging, and no better 
evidence of its interesting and valuable field is needed than to con- 
sider how many articles of a geographical character find their way 
to the columns of our best periodicals and newspapers. 

Reports of explorations; narratives of journeys; statements of 
productions; extension of railways and canals; building of steam- 
ships; all these topics, as well as others relating to the activities of 
mankind, in so far as the productions of the earth and their 
exchange is concerned, have a direct geographical bearing and 
should have a place in the study of this useful and interesting sub- 
ject. 

There has been, for some years, a growing conviction that in 
the study of geography much time has been given that is less 
fruitful of good results than should be expected. In this connec- 
tion it may be said, that the study of geography is ordinarily 
begun at an age when the child's mind is too undeveloped to learn 
from reasoning or comparison. Memorizing and object lessons are 
the two ways in which the leading facts in geography must be fixed 
in the pupil's mind. Much of that part of geography which is 
astronomical and physical is too difficult of comprehension to be 
well understood by ordinary children at the age when these things 
are usually set before them. Many of us will readily acknowledge 
from our own experience that we studied and learned "by heart" 
the geographic definitions about latitude, longitude, change of sea- 
sons, tides, equinoxes, etc., but we did not understand them until 
later on in our studies when we were better able to compare, rea- 
son and adapt correlated knowledge. 

This brings us to the consideration of the special subject of 
this paper, "The Importance of (voramercial (xeography in the 
Common School." Few of the common school pupils will have the 
opportunity for what is known as a liberal education; and the great 
question is to give these children such fundamental training as 
will be of the most practical value, and at the same time awaken in 
them a desire to become well informed, if not well educated. That 
the study of commercial geography is well calculated to promote 
a spirit of inquiry and an interest in the world's affairs appears 
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almost self-evident, when we remember how fruitful this depart- 
ment of geography is in striking object lessons. 

Take the items of an ordinary dinner, and follow them in story 
and illustration from their origin to the place of consumption. 
There is flour from the wheat fields of the Northwest, ground in 
the mills at Minneapolis, and freighted by rail or water to the vari- 
ous towns where it is finally distributed to the consumer. Sugar 
from the beet or cane would make a very interesting topic for a 
fine object lesson, to be illustrated by photographs of Hawaiian 
cane fields, sugar refineries and sugar beet farms, while the fact 
that beet sugar is somewhat harder than cane sugar, and therefore 
less soluble and consequently seems less sweet, would so quickly 
fix itself in a young child's memory as to abide; and the whole sub- 
ject of sugar, so dear to the childish palate, would be invested with 
new and lasting interest. Pepper from Spain; salt from the ocean, 
or from Syracuse or Saginaw; vanilla from Central America; where 
and how butter is made; all these would be items of interest. 
Even the teacher might be surprised to learn that the yearly 
value of dairy products in the United States amounts to $500,000,- 
000, a sum greater than the entire value of the wheat crop. 

Tell the story of tea, coffee, etc.; and again the story of the 
child's own clothing; and the furniture of the house. The school 
room clock with its steel spring made from iron, mined, smelted 
and changed into steel, refined and tempered until its value by 
weight is greater than that of gold, would make a fascinating story 
to be supplemented by the fact that the United States now leads 
the world in the production of iron, and her locomotives and 
bridges go to Africa, China, and to other remote quarters of the 
globe. 

The field for object lessons of the greatest interest and value is 
unlimited. Show the pupils such an object of every day observa- 
tion as a freight train going toward the seaboard with grain or 
cattle; and follow these raw products of the soil thru their various 
transitions, until utilized as finished products by man, for food, 
clothing, medicines, etc., which will be returned by the same cars, 
perhaps, from the different factories and shops. Are there, in the 
vicinity, manufacturing establishments? The pupils should be 
shown what is done, and how human labor adds constantly to the 
value of the raw materials. Is it po3sible to secure articles of 
familiar use, undergoing processes of development? Have a museum 
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for the school; it is surprising how many interesting things can be 
collected bt/ a little effort and with little expense. The best feature 
of this plan is that it never fails to interest and instruct,^ 

Thus may geography come to have a living, daily meaning. A 
pupil may memorize the location of the various forms of land and 
water; but long after he has forgotten where the Cape of Guarda- 
fui and the Gulf of Carpentaria lie, he will still retain the main 
facts of the object lessons in commercial geography, taught and 
illustrated as heretofore outlined. The study will retain a contin- 
uing interest, for it deals constantly with the vital activities of the 
world. 

Take for instance the topic of petroleum, which has, since its 
discovery in 1859, grown to be an item of world-wide importance 
in commerce and a familiar article in almost every household in 
civilized countries. When first transported in barrels, the cost of 
shipping from Titusville, Pennsylvania, to New York, and return- 
ing the empty barrels was $5.55 per barrel. The first step in reduc- 
ing the cost of transportation was by constructing cars with wooden 
tanks, and later iron tanks took the place of wooden ones, but in 
1881 a line of pipe was laid from Titusville to the seaboard. Since 
then other pipe lines have been built, so that there is now an 
aggregate length of over two thousand miles of pipe, thru which 
the mineral oil is distributed from the oil regions to New York, 
Philadelphia, Baltimore, Buffalo and Cleveland. 

These pipe lines have reduced the cost of distributing the oil 
to about forty-five cents per barrel. From the seaports the oil is 
shipped in bulk in tank steamers or in barrels to the remotest 
regions of the earth, and the annual export has reached a value of 
nearly $60,000,000. The development of cheap transportation has 
greatly increased the use of oil for domestic purposes, and shows 
that the concentration of capital for the production and distribu- 
tion of staples may, and often does, benefit consumers by the reduc- 
tion of prices. 

From these plain commercial facts ask the class to name as 
many articles as possible made from petroleum, and their uses. It 
is doubtful if the members of the class would be aware that the 
brilliant and beautiful aniline colors are derived from mineral oil, 
or that antipyrin, phenacetiu and other valuable remedies used by 
physicians take their origin from the same source. 

i The italics are our own. — Editor. 
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Others of the great staple articles of commerce may be simi- 
larly treated; and to no teacher need the fact be emphasized that 
by illustrations and object lessons of this and of a similar nature, 
not only is the interest of pupils aroused but the most useful and 
practical facts are firmly fixed in their memories. It must then be 
admitted that commercial geography is not only feasible as a com- 
mon school topic of study, but it is interesting and valuable. It 
is especially useful in that it deals with the practical and vital rela- 
tions of the world's work with mankind. It shows, as no other 
study can, the interdependence of nations for the necessaries of life 
as well as its luxuries. 

No more striking illustration of this dependence of nations one 
upon another can be found than in the present condition of affairs 
in China. For centuries China has barred herself against the 
encroachments and advances of foreigners, under the supposition 
that she could exist without any intercourse with the outside world; 
yet her conservatism and indifference to the progress of other 
nations caused her defeat in the war with Japan, and has led grad- 
ually but surely to the present convulsion, that will either rend 
and destroy her as an independent nation or start her along in the 
march of modern progress. 

Japan yielded, contrary to hor inclination, when Commodore 
Perry entered hor waters with his warships; and her progress from 
that time, in wealth, commercial development and in power has 
been marvelous. No nation on the earth can now prosper without 
commercial relations with other nations. 

The United States now leads the world in the production of 
four of the great necessaries of life: Coal, for heating, motive 
power, and light— her annual output of this article amounts to 
over §200,000,000; Food Products, which are exported to the 
value of over $175,000,000; Cotton, for clothing material, while 
having a large consumption at home, is also supplied to other 
nations to the value of over $200,000,000 yearly; and Iron and Steel, 
without which neither tools, mochinery, modern steamships, nor rail- 
ways and their equipments can be produced. The supremacy of the 
United States in the production of these four staples is alone quite 
sufficient to place her in the forefront of commercial nations; and 
in fact when the total value of exports and imports is considered, 
the United States stands fourth among the nations, Great Britain, 
Germany and France alone surpassing us in the order named. 
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Do we need any more cogent argument in favor of teaching 
our boys and girls the essential facts of the world's commerce than 
is shown by the foregoing facts, as well as in the rapid development 
of our export trade, which in 1899 amounted to the enormous sum 
of $1,203,931,000. 

The great trading nations of Europe have long ago discerned 
the importance of training their young men especially for a com- 
mercial life; and we must not postpone the practical value of such 
education, it we are to maintain the progress already begun. 

A good foundation, not only for commercial life but toward 
an all round training that will make for intelligent and practical 
living, can be well assisted by the judicious teaching of commer- 
cial geography in the common school. 



SOCIAL PHASE OF GEOGRAPHY 

BY CHARLES C. VAN LIEW. STATE NORMAL SCHOOL, CHICO, CAL. 

By the term "Social Phase of Geography", as applied to the 
subject matter of instruction in elementary schools, we mean all 
those facts which reveal directly the organization, forces, activities 
and products of human life. The term can hardly be used in con- 
nection with school geography, except in this very broad and 
rather loose sense. Thus, to the mind of the writer, it naturally 
includes what we have called industrial, commercial and political 
geography, and civics; but the phrase is chiefly valuable for includ- 
ing more than these. It comprehends, first, not only facts relating 
to industry, commerce and government, but a body of related facts 
which are or may become the bearers of such sociologic and eco- 
nomic ideas as division of labor, specialization of function, competi- 
tion, cooperation, labor, capital, property, consumption, supply and 
demand, — not that any of these difBcult concepts can be dealt with 
in school in their abstract form, but that a concrete foundation for 
them can be laid by developing the complexes of ideas which must 
underlie them, and in which they are implicit. Second, the term 
suggests as one of its best services the need of the concrete study 
of typical social groups, such as the farm, the rural community, or 
the town. Finally, it emphasizes the value of referring all facts 
whatsoever, which get into our geographies and which deal with 
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human activities and human life, to their organic places in human 
society as a whole. In a word, if there is anything in this idea of 
"Social Phase of Geography" in elementary school instruction, it 
lies in its power to secure unity in the aims, the method, and the 
results of geographical study. 

If there is any central point of view in all the subject matter 
which is brought together in school geography from very many dif- 
ferent scientific sources, it is certainly to be found in the structure 
and activity of human life, especially as related more or less directly 
to physio-graphical conditions. We study a little mathematical 
geography in order to locate the greater and lesser centers of 
human action with accuracy upon the face of the earth. We study 
physiography, climate, meteorology, in a more or less fragmentary 
way, so as to learn the great physical conditions which environ and 
in part determine human development. In the same partial and 
fragmentary way we study geology, mineral wealth, soils and the 
like, in order to understand somewhat of the raw resources which 
condition and stimulate human development. Such is school 
geography; we comprehend in neither case more than partial, 
imperfect, often fragmentary views of the auxiliary sciences. Yet 
it is possible for the child to receive from the elementary grades a 
comparatively extensive and well organized body of knowledge, 
thoroly practical, and well-related and unified, provided the true 
point of view can be made emphatic enough to secure unity. This 
point is summed up in the present organization, forces and life of 
mankind. In fact with this theme the greater part of the ordinary 
subject matter of school geography deals. It remains for the 
future of instruction to realize it more completely by making geog- 
raphy, especially in its foundations, more a matter of observation 
and sense-imagination and less a matter of verbal memory; by 
dealing less with discrete facts and more with real units and groups 
of human life and action; by making the great sociologic and 
economic conceptions of modern life the guiding principles in 
selecting and rejecting from the vast storehouse of geographical 
material, not as explicit conceptions in the instruction before the 
child is ripe for them, but as always implicit in the subject matter. 

Geography is certainly a great informational subject. But in 
our efforts to have it fortify the child at a thousand points for as 
many different demands in life, we must not lose sight of the fact 
that even valuable information getting is limited by the extent of 
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one's sense-experience. The greatest stumbling block in all 
instruction in geography is the attempt to teach this science with 
very little or no direct study of its objects. There is yet remark- 
ably little use of experiment, excursion or direct observation. The 
whole superstructure is attempted by an appeal almost exclusively 
to memory and imagination upon the basis of chance experience, 
more or less imperfect, inexact, fragmentary and purposeless, so far 
as the ends of instruction are concerned; hence it too rapidly 
becomes a purely verbal superstructure. The child talks a great 
deal about the colossal undertakings of a commercial nature in our 
great cities, but is quite innocent of any adequate grasp of the 
commercial interests of his own environment. Yet the latter are 
his only means of interpreting the former. In no department of 
geography is this deficiency more glaring than in that which we 
are calling social geography. 

Every other science has reached a point in its influence upon 
elementary education which recognizes that before all else must go 
observational and experimental work; that the ordinary chance 
experiences of childhood with the phenomena of a science do not 
oflFer suflScient foundation for future reasoning upon or with its 
principles; that therefore these experiences need to be tested, 
examined, analyzed, multiplied, compared in a thousand ways; that 
even with an abundance of such enrichment and re-inforcement of 
experience, always with the ultimate principles of the science in 
view, only slowly does the child grow into a grasp of the principles 
themselves. The movement starts with its more emotional phase^ 
the love of nature, the affectionate interest in her phenomena. It 
utilizes and intensifies this spontaneous interest, which rests upon 
a variety of instincts in the child, knowing that intimate acquaint- 
ance with the commonest facts of nature will follow the gratifica- 
tion and direction of the interest. In the end it is able to divert 
the interest in the direction of the more thoughtful and logical 
aspects of the science and of scientific purposes, sensu stricto. The 
prime condition of the integrity and success of this movement 
from start to finish is abundant, directed and varied contact with 
reality in the form of sense-impressions. Every subject which 
rests directly upon sense-realities must learn this lesson from the 
history of science teaching. Geography is such a subject; no 
phase of it is more dependent upon a good foundation of sense- 
realities than this which we are calling social geography. 
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Every child displays a natural interest in the affairs and activ- 
ities of the human life about him. His interest in the busy scenes 
of human action is not second to his interest in nature's objects. 
His plays and games are for the greater part in imitation of adult 
human industries and activities; they reveal how much human 
action impresses him and how common and often minute his obser- 
vation of it. He is usually ready to lend a hand socially, provided 
the oflSce required of him is commensurate with his strength and 
his powers of endurance and application. He is certainly always 
ready and eager to become a companion in the inspection of some 
new or strange human scene. Life itself has intensified the social 
interest in him almost from birth. Yet in this case as in that of 
any other science, his actual experience with the data of the science 
still needs objective expansion, multiplication, with the ends of 
sociologic and economic principles in view. That these added, 
expanded and tested experiences should make ultimately for a 
knowledge of some of the principles upon which human society is 
organized, and in accordance with which it operates and develops, 
is as essential as that the first-hand information itself be secured. 
Definite aim is the only thing which will keep such information 
from being trashy, trivial, fragmentary and unrelated. 

Grant that the instruction in social geography must be founded 
on a thoro study of the object itself, society, and the demand for 
the liberal use of the school-excursion follows as a logical neces- 
sity. Society, its parts, methods, activities, must be re-inspected; 
its data must be re-arranged and re-related for the child. Again it 
follows just as logically that no text-book ^ can prepare the teacher 
for this work except in general terms. She can learn something of 
the aims and principles which should bo implicit in the subject 
matter from a text; but she will have to work out the problem of 
her particular environment for herself and in detail This work 
may and should be undertaken in the intermediate grades, before 
a study of the remote and foreign social relations is attempted. In 
these grades no profound sociologic studies or interpretation can 
be attempted; they are not necessary. Rather let the object, i. e. 
organized society, be found and studied objectively. In general 
let the choice and treatment of the subject matter be guided by the 
interest of the pupils and their capacity to grasp. What the qual- 



iMcMiirry, Special Method in Geography, illustrates selection of subject matter in 
Social Geography well. 
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ity and selection of the material of instruction should be further 
may best be enforced by an illustration, drawn from the writer's 
present social environment. Limited space requires that the mat- 
ter be condensed. Touching the town in question the following 
series of type-studies (but partial as here presented) may be sug- 
gested: 

1. The Town as a Trade and Industrial Organism: It lies 
chiefly between two creeks, three to four miles from their exit from 
the foot hills of the Sierras, and about six miles from their junc- 
tion with the Sacramento river. The soil of this section is very 
rich and productive. During the summer and fall months some of 
its fruits are to be found in the canning factory of the town, which 
stands near the railroad. Beside the creek is a mill which converts 
wheat into flour. It is a quarter of a mile from the freight depot, 
but is connected with it by a spur of the railroad. On another 
edge of the town is a branch of the lumber yards of the great 
Sierra Lumber Co., connected with the distant forests of the Sier- 
ras by a great V water-flume down which the lumber is floated to 
the yards, Qther industries ministering to internal social needs 
are the gas and water companies and electric light companies. 
One of the latter secures its power by converting the water power 
of the neighboring creek into electric power while it is yet far dis- 
tant in the mountains. The town supports a large number of large 
livery stables for a place of its size. Some of these run stage lines 
to Orland, and to Oroville, the county seat. All of them must be 
ready to supply a large demand for means of communication with 
the surrounding mines, ranches and lumber camps. At one side of 
the town stands a large state institution materially alBFecting the 
business interests of the city. Such are some of the leading obser- 
vations to be made upon the more prominent features of the town. 
In addition to this, attention should be drawn to such commoner 
features as hotels, banks, and mercantile stores and commission and 
shipping merchants, especially as to their position with respect to 
each other and to the business needs of the entire place. The 
commoner trades and their location and interrelation, should not 
be overlooked. This does not exhaust the material which could be 
brought into action. The foregoing is suflScient, however, to show 
that we have to do here with a body of facts, each one of which, 
taken alone, is of indifferent value, but seen as a part of an organic 
whole, is thoroly significant. The study is not one of the social 
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atoms, but of their relations. And since these relations may be 
presented to the child in terms of concrete or sense experience, 
they do not lie beyond his power to conceive. The mountain for- 
ests, the flume, the lumber yards, and the building needs of the 
town are together significant of industrial causes, means and meth- 
ods. The long wagon trains drawn by from six to ten horses or 
mules, passing between the landing on the Sacramento river and 
the town, tell of the effort to secure the advantage of cheap river 
freight rates, and of the competition of the water ways with rail- 
ways. The central location of the banks, tells of their multitude 
of services to all the business interests. These interrelations which 
might be multiplied indefinitely, may all be illustrated objectively, 
a necessity in these grades. They serve in the end to bring dis- 
crete phenomena in the child's mind into a significant picture of 
a great organism. 

But the above study, well worked up and carried out, would 
not exhaust the possibilities of social geography in this place. 
After the general concrete view of the social organism, the town as 
a whole, some of its parts should be treated in the same way in 
detail. Let us suggest some further types to follow in the above 
instance. 

2. The mill: Essential features of structure, processes, fol- 
lowing wheat to flour, means of communication and transportation 
to outside world. 

3. The lumber yards: Position, structure and function of 
flume; contents, arrangement and work of yard; communication 
with other human activities. 

4. The lighting system. 

5. The water system. 

6. The public library. 

7. The foundry. 

8. The town oflScers, their selection, duties, names, etc. 

9. The school system, and others. 

Each of these types should be undertaken in detail. In the 
case of topics 4, 5, 6 and 9, the attention should be directed to the 
legal status, regulations, powers and limitations, a body of knowl- 
edge which makes for good citizenship. 

Now the above illustrations, which only partially cover the 
ground, are merely intended to suggest how, in the mind of the 
writer, the work of social geography must be undertaken. The 
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above topics hold good for this place only. As before stated, each 
locality, be it rural community, town, or city, requires a special 
working out of the problem, one suited to its own features. There 
is no school which has not its social environment worthy of study 
as an organism. 

When this work is well accomplished, a good foundation has 
been laid for the grasp and interpretation of social relations lying 
out of the child's opportunities for direct observation. It should 
not be forgotten that any adequate study of the commercial and 
industrial geography which carries the child outside of his imme- 
diate environment cannot well overlook the principles which have 
been advanced above touching social geography. Social geography, 
above all, must move with the movements of civilization. Now 
that trusts, combinations, labor organizations, and cooperative enter- 
prises have become recognized features not only of industrial 
but of social life in the broader sense as well, there is no reason 
why these great forces should not be understood, at least as to their 
organization, purposes, and the services they are actually perform- 
ing. Hence the method of selecting and treating in detail the 
larger features of social organization must be pursued in the more 
advanced work. 

In conclusion, a glance at the topics suggested in the above 
illustration will re-inforce the thought expressed in the first para- 
graph of this article; viz., that the commoner sociologic and eco- 
nomic ideas, such as the division of labor, specialization of 
function, and the interrelation of social and economic parts, com- 
petition, cooperation, capital, labor, and the like, may be implicitly 
prospective in the subject matter, tho for some time not consciously 
expressed in the work of instruction. A good foundation for any 
one of the foregoing ideas oan be laid by the careful objective study 
of the town, and its organic parts, above cited. 
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BY F. B. PEARSON, COLUMBUS, OHIO 

The evident progress which has been made in the teaching of 
geography in the last decade is due, in large measure, to the fact 
that teachers have come to realize that the mind, even of a child, 
delights in tracing the causes of things, whether in history, in 
science, or in nature. There is no child but derives pleasure from 
the discovery that nature is not capricious, but that within her 
realms there is the same distinct sequence of cause and eflFect as in 
the domain of any other science. This discovery opens up to the 
child's mind an ever-widening field for investigation, and the work- 
ing out of the logical results of this discovery tends to elevate 
geography to a position and to a degree of importance coordinate 
with other sciences. True, it overlaps other sciences or is over- 
lapped by them, but the sum of all sciences is Science. Hence it 
is that teachers and learners now refer to the science of geography 
with assurance; and their study of the subject as a science, or bet- 
ter, perhaps, the study of the subject in a scientific way, is proving 
a boon to civilization. If this statement \yere in need of proof, it 
would be necessary only to mention the benefits of the signal serv- 
ice which reaches out a helping hand to all classes of society. It 
has taken cognizance of the fact that all business is affected, to a 
greater or lesser degree, by weather; and it gives such timely warn- 
ing as enables business interests to make provisions for possible 
contingencies arising from changes of weather. This service is but 
one phase or manifestation of the scientific method of study in 
geography, but it serves to illustrate the possibilities of this method 
of study; and the great interest shown, even by children, in the 
subject of weather, is competent if not conclusive evidence that the 
scientific or philosophical side of geography appeals to children no 
less than to their superiors in age. 

It is aside from the purpose of this article to exploit any new 
theories or to cite new illustrations; and the writer will be quite 
content if by re-iterating and re-inforcing, if possible, what has 
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already been said, perhaps very often, he can emphasize the value 
of this method of teaching to the end that it may redound to the 
advantage of the learner as well as to the advancement of the scien- 
tific teaching of the subject. Starting with a single statement that 
in the city of Iquique not a spear of grass grows but by artificial 
means, we have instituted an investigation of causes which will 
prove far-reaching in its ramifications; for it is nothing less than 
an inquiry into the causes that have resulted in the desert of Ata- 
cama, that inhospitable region stretching two thousand miles along 
the coast of South America. Its presence there is not fortuitous, 
and hence we are recreant to our opportunities if we fail of an 
effort to induce the learner to compass the causes of its existence, 
and the facts that determine its limits. He soon discovers the 
eastern boundary in the Andes, and finds that the eastern slope of 
the mountains is favored with abundant rainfall as revealed by the 
presence of rivers. This brings him to a study of the influence of 
mountains on precipitation, begets an inquiry as to the direc- 
tion of the air currents on that side of the mountain, and soon 
broadens out into an investigation of the whole subject of the 
circulation of the air, the effect of the equatorial heat, tl)e rising of 
the air and its flowing off toward the poles, the movement of the 
under currents to take its place, and the influence of the rotundity 
and rotation of the earth in deflecting these currents from north- 
erly and southerly directions. In the course of his study he 
discovers the gradual sinking of the upper currents in their 
course toward the poles, and is interested in the apparent coin- 
cidence of copious rainfall on the coasts of Norway and south- 
ern Chile at the same latitude, north and south. When he 
has localized the impact of this sinking air current upon the 
Andes, he has located the inevitable southern limit of Ataeama. 
Incidentally, he has learned many facts connected with air currents, 
and has increased his vocabulary materially but only incidentally; 
for his inquiry has to do with this desert, and, no matter how cir- 
cuitous the course, he must realize that this desert is his ultimate 
destination, the goal of his investigations. Desultory meandering 
is not scientific, and hence cannot be conducive to the highest 
good of the learner. Starting from Ataeama, we must return to 
our starting point and so close up and complete the circle. To 
traverse this circle is to gain a fairly comprehensive and accurate 
knowledge of the principles of meteorology; and some such method 
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of inductive study with a concrete fact to furnish initial momen- 
tum, cannot fail, under skillful, scholarly direction, of interesting 
the learner and of widening his geographical horizon at each suc- 
cessive step. 

From such a vantage ground as the study of this desert affords, 
we can discern the causes underlying other desert regions with 
comparative ease, dwelling only upon dissimilarities in conditions. 
In the Sahara we shall meet the fact that the days are hot and the 
nights are cold, and must turn aside for a little to solve this related 
problem; for it may furnish a basis for some generalization. The 
accepted tenets of pedagogy may counsel us to seek the friendly 
aid of another concrete fact as our coigneof vantage; and, if we so, 
we can cite the fact that in mid-summer an iron pillar is cold if 
shielded from the sun's rays, and very hot if exposed to the sun. 
Such an illustration has the advantage of being neither conven- 
tional nor dogmatic, since it appeals to the learner's experience. 
Moreover, it may be made to serve a useful purpose in introducing 
easily and naturally the subject of radiation, including the affinity 
of heat and moisture. 

Pursuing the line of reason thus suggested, we soon arrive at 
the explanation of the cold nights in the Sahara, seeing that its 
aridity precludes the absorption of heat to temper the atmosphere 
after night-fall. But, as before, many incidental facts have been 
learned in the course of our investigations, and we have crossed 
and re-crossed our own lines of reasoning many times, it may be. 
This, it may be observed, is a valuable feature of the method we 
are pursuing since these junctions become the foci of our reason- 
ing, and furnish the data by which we may test the accuracy of 
our conclusions. These data established, we may call the imagina- 
tion of the learner into requisition, and take long journeys over 
seas, mountains and deserts, and be able to determine with toler- 
able accuracy the character of the flora and fauna, and even the 
occupations of man as we proceed, and thus make geography one 
of the most entrancing of all studies. 

Objection may be urged that our illustrations have to do only 
with physical geography; but the observation seems pertinent that 
there is no really valuable study of geography that ignores or passes 
lightly over physical features. Now and then we may have a city 
located by caprice or by the fiat of an emperor, as Berlin; but these 
exceptions only emphasize the rule that nature locates cities, estab- 
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lishes industries, and determines the occupations of men, thus 
moulding in large measure, their character. Whether we seek 
the determining causes of deserts, of the direction of our snow- 
storms, of the linen industry of Ireland, the manufacture of cotton 
in western England, the fishing industry off Newfoundland, the 
location of cities, or the production of corn, wheat or coal, we must 
enter the domain of physical environment, else the results of our 
efforts will prove abortive. So common an object as a loaf of bread 
affords the basis for an investigation that will ultimately include 
mountain-building, erosion, and the evolution of valleys, and also 
the physical conditions that restrict the wheat-growing districts to 
well-defined latitudes and altitudes. But certainly maturity of 
mind is not a condition precedent to an understanding of these 
facts. Our excursions may often lead us back to primitive civili- 
zation, when the fertility of the soil induced settlements, or when 
considerations of safety and convenience dictated the location of 
embryo cities at the lowest fords of rivers. In whatever direction 
our paths lead, we are confronted with physical conditions, nor can 
we with impunity disregard them. It may happen, also, that in 
our search for primal causes we shall be brought up sharply at the 
utmost boundaries of human knowledge, but even this should not 
place a ban upon such investigations. This will certainly happen 
if we are delving into the secrets of the Atlantic sea-board, or of 
the upper Mississippi valley where we shall encounter the glacial 
epoch; but how poor would be our teaching of the geography of 
these regions if the glacial epoch should be eliminated. 

Without further exemplification of this pUn of teaching, or of 
the fundamental influence of physical conditions, it may be added 
that there is a rapidly growing sentiment among progressive teach- 
ers in favor of some such plan as has been suggested, because it 
arouses interest, develops the imagination, strengthens the observa- 
tional and reasoning powers, and inculcates and fosters correct 
mental habits. 
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BY HERBERT C. WOOD, EAST HIGH SCH(X)L, CLEVELAND, OHIO 

The geo^aphy of the not far distant past has been almost 
wholly descriptive. It has consisted of mechanical definitions of 
land forms and bodies of water, which gave but little idea of the 
forms defined and none of their origin. 

Comitries and states were bounded, their capitals and princi- 
pal towns named and located, and their products enumerated. A 
volcano was a ''burning mountain''; and rivers rose in lakes and 
"emptied" into the sea. We did not learn why the volcano ejects 
lava and broken fragments of rock, which are wrongly called 
"ashes", or that it does not really "bum"; nor why the Delaware, 
the Susquehanna, and the Potomac rivers cross the Alleghany 
and Blue Ridge mountains to reach the Atlantic, while New river 
crosses both the Alleghany and the Blue Ridge in the opposite 
direction to reach Ohio. 

We learned that Albany, Trenton, Richmond, Raleigh, Colum- 
bia, and Atlanta were state ciipitals; but their relations to tide- 
water, coastal plain and interior basin were left for more recent 
times to discover. In this way one continent after another was 
studied, and the artificial, stereotyped classification applied to all. 
Fortunately for the pupils of the present day, the old method is a 
thing of the past, and a rational method has come to take its place. 

To two fundamental ideas is due the welcome change. The 
law of cause and effect has now come to be recognized as the guid- 
ing principle in geography as in the other sciences, and under the 
name of "th(» causal notion in geography'' has come to dominate our 
modern teaching. The second notion is that of the type form 
by which the features of the earth's surface are described with rela- 
tion to the forces which opt^ratcKl to ijroduce and to give to 
each the characteristic structure and form which the great physio- 
grai)hic processes everywhere bring forth. Now that these ideas 
have come to us. teachers an^ seeking on every hand for means to 
advance and develop them. 
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I believe that the new era has only just begun and that we 
are entering upon a period of wonderful progress in this science. 
Certainly more attention is being given to it; and its claims for 
more time in the curriculimi and for s^^ecial preparation on the part 
of teachers is being recognized. Full recognition ctmnot come too 
soon. Field work in geography is but one step in the development 
of the causal notion. We are looking for the forces which have 
produced and are producing the iyp^ forms. To tmderstand how 
these forces produce the type forms we must see them at work. We 
c<innot see this in a book. We must go out-of-doors. 

As soon as the necessity for such work is recognized, teachers 
begin to ask, "How shall we go ateut it?" "Where shall we go?" 
"W^hat things shall we study?" and "What shall we do with what 
we have learned, after we return to the class-room?" 

I shall not attempt to enumerate all the things that may be 
studied, but will describe a few experiences with my own classes in 
the field, and tell what we did with the material which we obtained. 
We had learned in school that there are three great physiographic 
processes by which the surface of the earth has been fashioned, 
and that those same processes are now in operation to produce still 
further changes in its contour. These processes are dinstrophism^ 
by which the crust of the earth is elevateii and de^jressed; vnlcan- 
ism, by which melted rock is poured out ujxjn the surface and 
forced lx?tweeii the strata; and gradation, by which the surface of 
the land is being planed down and the waste carried to the sea. 

We could not study diastrophism in the field, because it is too 
difficult a subject and its effects cover too broad an area. We could 
not study vulcanism out-of-doors, because our school is not located 
in a volcanic region. 

But we could study gradation, because its effects are the most 
widely distributed of those of the three great processes, and l>ecause 
our school is favorably located in one of the great drainage 
basins of North America. More than this, the gradational process 
is always actually at work at the present time and always will be. 
The final object of the series of lessons was to enable us to under- 
stand the geography of our home city, and to know the reasons why 
it hiis come to be the metroix)lis of one of the most pojmlous states 
of the Union. 

We went to the gorge of Euclid creek, ten miles east of the 
public square in Cleveland, to study the gorge and the flood-iJain 
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of that Btream. It may be askinl why it was necessary to ^o so far 
away to ^et information, when we have a river flowing thru the 
city, with a larger volume of water, a wider vaUey, and a more 
extensive flood-i^hiin. The reasons are two. First, the river at 
Clevebind lies in a densely settled district covered with many build- 
ings and difficult of access by a lar^e class. Second, the very fact 
of size and many complications due to modifications and improve- 
ments made it more desirable to go out into the country, where we 
could find a small stream with all its features nearly in their orig- 
inal condition, but little modifi(*d by human agencies. 

At Euclid avenue, the stream emt^rges from a gorge alx)ut one 
hundred feet d(H»p, and flows northward, meandering across the 
form(»r bed of Lake Erie to the present shore line. 

We turned our attention on this excursion to the jjart of the 
stream south of the avenue, where it has dissected the plateau 
which was formerly the plain lx)rdering the lake. 

We followed the stream and were soon within the gorge, stand- 
ing uix)n the surface of a flood-plain a quart(»r of a mile wide into 
which the stri^am had cut a trench a]x)ut t(*n feet deep. First we 
gave our attention to th(^ stream. It contained but little water at 
this time, altho we could S(m^ that it contained more in times of 
high water. Its l>ed was the horizontal shale rock, and ui)on this 
were scattered boulders which had been washed out from the drift 
and brought along by the stream. Its banks were steep and over- 
hanging where the curve* of the stream threw the water against 
them; while the opix>site banks were low and shelved toward the 
w^ater where tongues of new-made land had Ix^eii dei)osited in the 
quieter eddies. 

The stream was at work; and by setting sticks afloat we quickly 
sfiw the course of the water as it set now toward one bank, now 
toward the opix)site one, in the smalUT curves. This led us to 
observe the wider sweeps from side to side of the entire valley. 
About midway of the length of the gorge, it crossed completely 
from the base of one blutf to that of the other, with intervening 
smaller meanders. UiK)n the peninsulas thus formed were jjatches 
of vineyard, which showed us the agricultural value of the alluvial 
soil of the flood-plain. 

Where the stream touched the base of either bluff, there was 
a sheer ascent of the full height of the valley wall. The stratified 
shales had been cut as with a knife; and so far hail weathering pro. 
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gressed, that two active boys ascended half way to the top by dig- 
ging their heels into the soft material. From the face of the 
opposite bluff we obtained some fine photographs of the rain gullies 
upon its surface; and afterward a lantern slide was made for use in 
the school room. This work was done by a pupil. Continuing our 
journey, we ascended to the topmost level of the valley wall, by a 
road which was cut into the bluff. On one side of this road was a 
steej) woocIchI slojx? to the stream, while on the other was the steep 
wall of shale, decreasing in height as we ascended. 

No figures could have given us the idea of the depth of the 
gorge which we got from the expt^rience of climlnng; and the pupils 
had but to reach out and handle the disintegratwl shale and dig 
away the loosened fragments to the firm rock beneath, to see thru 
what the stream had cut its way, and how the valley is still being 
widened by weathering. Finally we reached the top and came out 
upon a plateau which stretched away with a slight rise to the 
upland far away against the southern horizon, where the sky-line 
was unbroken as far as the eye could see. Facing northward, we 
saw the stream far below, meandering across its flood-phnn within 
the gorge and out across the plain beyond to the blue line of the 
lake on the northern horizon. Then, and only then, could we 
appreciate the enormous quantity of material which even this little 
creek, insignificant in the great St. Lawrence system of drainage, 
had done. 

The aneroid barometer had been set to zero at Euclid avenue; 
and now we read it to see how deep the gorge was. This was the 
occasion of a lesson on the aneroid barometer and the method by 
which we obtained the result. 

We returned thru the valley again to the street cars at the 
avenue, and reviewer! what we had seen in the light of the com- 
pleted work. This excursion was made on a Saturday afternoon ; 
the cost to those who went by street c<*irs was twenty cents, and to 
those who went on bicycles, nothing. All were at home before six 
o'clock. 

This lesson on stream erosion was foUow^ed by two on the work 
of waves, along the shores of Lake Erie. We went first to Glen- 
wood beach, east of the city. Here there is a continuous beach 
one hundred feet wide and several miles long, including Glenwood, 
Villa, and Euclid Ix^aches, back of which rises a bluff of clay and 
sand to a height of forty feet. 
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First we noted the direction of the wind which was from the 
west, the prevailing direction along the lake, and also the angle at 
which the waves met the short*, alxjut forty-five degrees. Approach- 
ing close to the water's edge, we observed the zigzag course of the 
pebbles which were l)eing moved along by the waves; and bits of 
wood were thrown in and traced for several rods down the beach. 
This gave us the general direction in which the lake moves the 
waste along the shore. 

As far as we could see out under the shallow water were great 
beds of riiJi)le marks in the sand. These we studied carefully 
by cutting them thru with a stick and watching the waves fill the 
gaijs again. The pupils had already noticed the ripple marks in 
the many stone sidewalks of the city; now the origin of those 
marks was understood. Back a few feet from the water was the 
well marked crest-line of the beach, sloping sharply toward the 
lake and more gently toward the base of the clitf . All the time 
we were walking along this ridge, studying its mode of formation 
and its direction parallel to the shore. Finally we walked close to 
the edge of the bluff. Here driftwood had been heaped by storms; 
and beneath the overhanging wall were many sea-caves. A storm 
of that very week had brought down great masses of clay large 
enough to fill a wagon, and some of th(» boys climl)ed to the top of 
the bluff and dislodged more. 

Then we could see how the shores of the lake are retreating, 
and how the owners of land then? must protect their projjerty from 
the attacks of the waves by building sea-walls of stone or buttresses 
of wooden piles. 

On a following Saturday w(» went to Edge water park, west of 
the city, and again studied the work of the waves there. The 
beach was similar, so that we could review the preceding lesson by 
seeing the same forces at work at another point. At the extreme 
western end of tlit* j^ark, however, the lx»ach ends abruptly against 
cliffs of shale which rise perpendicularly from the water. No fint^r 
example of a sea -cliff could be found along the lakes. We were 
able to go along its base for a short distance by walking upon a 
narrow rock shelf, and a still low(?r sht»lf could be seen projecting 
out beneath the water. Sea-caves were abundant; and lying in 
them were heaps of rock fragments, the tools which the waves had 
used to hollow them out. 

Here we used the clinomettT, to see the slight eastward dip of 
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the strata of shale; and the aneroid barometer gave us the height 
of the cliff. We also examined the thin layer of glacial drift over- 
l3ri[ng the shale, and fomid drift boulders mixed with the fragments 
of native rock in the pebble beach. About midway of the sand 
beach the shales disappeared, because they had been cut away by 
the pre-glacial Cuyahoga, and the old valley had been filled with 
the delta sand. 

Each of these excursions to the lake was attended by about 
one hundred pupils, the cost was inappreciable, and each occupied 
but a Satunlay afternoon. 

Now what could we do with the material so obtained, after we 
returned to the class-room ? 

I will describe briefly the geographical features of Cleveland 
which were brought to their attention, and which they were pre- 
pared to understand; tho I may say that we did not depend solely 
upon information gained by the excursions described. It was taken 
for granted that the jnipils were familiar with the general topog- 
raphy of the city, thru daily experience ; and that it would be neces- 
sary only to name well-known streets and localities within the city 
proper to call to mind their general character and formation. 

Most of the city lies upon the delta of the Cuyahoga, which 
was built early in post-glacial time, the West Side and the 
"Heights", however, lying Ix^yond the limits of the delta. Beneath 
the delta sand lies the Erie clay, which fills the pre-glacial valley 
of the Cuyahoga to a dejjth of three hundred feet. 

The pupils had seen the delta sand, with the clay beneath it, 
on both excursions to the lake, and the shales at Euclid creek and 
west of Edgewater park. To reach the "Heights'', where all had 
been many times, it is necessary to ascend the eastern wall of the 
old valley, by roads which are cut in the shales. 

As in all deltas, the sides converge up stream, and in this case 
to the southward, while the third side runs parallel to the lake. In 
addition, there are several lake terraces along the northward margin 
of the delta, and some of them are so far back uix)n the delta that 
their ends meet the diverging walls of the pre-glacial valley. 

Euclid avenue runs lengthwise of one of these terraces; and 
to descend to Superior street, by passing thru the Arcade, in the 
business portion of the city, one must go down over the old beach 
by a flight of steps. Many streets running northward from Euclid 
desc*end successive terraces; while a trip to Painsville by the trol- 
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ley cars carries one for miles in sight of others mnning parallel to 
the track, and but a ([xiarter or half mile away. 

With all these features in mind, then, it was possible for us to 
give an account of the successive cycles thru which this region has 
passed, and to understand how the present tox)ograi)hy has been 
developed. Starting with the St. LawTence of pre-glacial time, we 
saw in imagination that great river flowing in a diastrophic rock 
valley to the sea. The great lakes were but expansions of the river, 
where wider and deeper portions of the valley collected the waters 
until they rose to overflow into the lower reaches of the stream. 
Tribut^iries entered the great river, and among them was the Cuya- 
hoga also in a rock valley. Degradation continued and the Cuya- 
hoga deeix^ncni its trench by cutting vertically dow^iward thru the 
shales, while the valley was widened by weathering, just as we saw the 
valley of Euclid being widened at the present time. The height of 
the rocky w^all which lx>unded the lake on the south was no doubt 
so great that the river fell over an escarpment and made a cataract 
near its mouth, because we now find a considerable wat<erfall farther 
up the present stream, at Cuyahoga falls. We argue, therefore, 
that the falls retreated upstream, just as we know Niagara falls to 
have done. This first cycle was not comjJeted, and the course of the 
Cuyahoga was not compleU^y graded, because a diastrophic move- 
ment interrupted it l^y depressing the landl)elow the level of the lake. 
What the cause of depression was, further than that it was due to 
the general agency of diastroi>hism, wv could not say; but imdoubt- 
edly the enormous weight of the ice of the glacial period which 
immediately followed, assisted the downward movement of the 
rocks beneath. The old rock valley of the river was filled with 
glacial clay to a depth of three hundred feet, and over this the river 
again found its way to the lake. 

Instead, however, of excavating a deep gorge in the clay, as it 
did in the shales, it cut only a shallow trench; and where it entered 
th(i lake it deix)sited its burden of waste by Imilding a delta. The 
material of the delta had been washed out from the glacial drift 
which the ice sheet had left along its upper course. 

During this second cycle, the site of the i)resent city was 
imdenieath the waters of the lake, because the depression of the 
land and the backing up of the waters of the lake by ice dams car- 
ried the shore line back several miles from the i)resent shore line 
and from the mouth of the old rock vtdley of the river. 
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The series of old lake beaches marks the retreats in the reces- 
sion of the lake waters, when the ice dams melted away and allowed 
them to resume their former course to the sea. As these retreats 
succeeded one another, more and more of the delta emerged from 
the water, and the land surface was increascnl by additions on the 
lakewanl ed^e. During the same time, the Cuyahoga had its exit 
to the lake carried farther and farther down stream, and it length- 
eneil its course by cutting thru the delta as fast as successive strips 
were addwl. 

The river has remained a meandering stream, with many 
sinuous curves, because the additions of glacial clay and delta sand 
have raised its base level nearly to the height of its present bed; 
and the grade of the stream is very slight from Cuyahoga falls to 
the lake. From that ix)int it is tyi)ical of the mature stage in stream 
development, and the third cycle may be considered to be near its 
end. It would certainly be interesting to know what the nature of 
the forces will be which will interrujjt this cycle and set the Cuya- 
hoga of the future upon another stage of its history. 

What could be more inspiring than to stand U]:x)n Euclid 
Heights, near that landmark of American i)olitical history, the Gar- 
field Memorial, and, looking out across the great city beneath 
toward the setting sun on the far horizon, to contemplate the geo- 
graphical history which has been wrought in the valley before us? 

It is easy to climb the snow-clad pi\iks of the Alps or to trav- 
erse the canons of the Rocky mountains, and there feel the exhil- 
anition which comes to one when he stands in the presence of those 
mighty works of Nature's forces, but only a few of us can go so far 
from home to be inspired. 

How much more profitable it is to know our home region in 
such a way that we have only to go outside tht» walls of our school- 
rooms to see how the great physiograjAic i)rocess(»s have given to 
the lands their familiar form and outline. 

When we can do this, then W(* shall l)e prepared to see oth(»r 
regions in their relations to their origin and development. New 
interest will l)e aroustnl in proportion as we gain power to intt?rpret 
their forms, and when we again go al)road in our own coiuitry 
and in others, we shall look with (*yes n<^wly ojx^iukI and minds 
alert to know the wonders and bt^auties of this (*arth of ours. 



A LESSON PLAN ON CORK 

BY MARIA W. BISHOP, STATE NORMAL SCHOOL, CORTLAND, N. Y. 

Aim of Lesson. To give information about one of the most 
useful articles of commerce, and to cultivate imagination, reason- 
ing and memory. 

Note. Lesson may be given in connection with Geography or 
as a basis for Language work. 

Material Used. Corks, bottle of water, piece of sponge, 
cork sole, piece of linoleum, and any manufactured articles made 
from cork. 

Introduction. Show corks to arouse interest and direct 
attention. The invention of vessels with small necks made corks 
as stoppers valuable. Greek, Roman and other antique vessels 
had none. 

Presentation. 

method 



MATTER 

Cork— part of the rough 
outer bark of a kind of oak 
called cork-oak. 

Cork-oak tree {Qucrcns Stt- 
ber. ) 
1.) Height, about thirty feet. 1.) Make height concrete 



Teacher show specimen, ob- 
tained from some factory. 
Compare with piece of bark 
from any common tree. 



2.) Diameter, six inches to 
three feet. Much smaller 
than our oaks. 

3.) Appearance, evergreen. 

4.) Home: Spain (chiefly), 
Portugal, Algeria, Morocco. 



2.) by comparing with some 
known tree. 

3.) Are our oaks evergreen? 
Why not? 

4.) Show map and locate 
countries. AVhat is the cli- 
mate ? 
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5.) Care of the trees. The 
cork-oak groves require no 
special care other than clear- 
ing away underbrush as a 
precaution against fire. 

6. ) Length of life, 150 years 
and sometimes even more. 
The bark (cork- wood.) 

1 . ) Ti me of removing : June, 
July. Jmie is the best 
month. 

2.) Method of removing: A 
cut with axe or hatchet is 
made around the trunk n(*ar 
the ^ound, and similar cuts 
l^elow the branch(»s. Verti- 
cal incisions are then made 
and the pieces of bark are 
prit*d otf, care Ix^nn^ taken 
not to injure the inner bark. 
If this were injured the tree 
would d i e. The m a i n 
branches are stripi)ed in 
same manner. The tre(» 
soon turns coiJ^x^r color aftc^r 
removal of bark. 

3.) Af?e of tree when first 
8trii>ped : Alx)ut twenty 
years. 

4.) Frequency of strippint^s: 
About every ei^ht or ten 
years. 

5.) Yield jxt tree: Fifty to 
five hundred ix)unds. 

6. ) Quality of bark depends 
on soil, season, location and 
a^e of tree. Tlu» first bark 
taken from the tree ("vir- 
gin"' bark) is coarse and 



5. ) Teacher tell class. 



6.) Teacher tell class. 



3. 



1.) Why is Jmie best? It is 
an almost raiidess month in 
southern Spain, and bark is 
most easily removiKl then. 

2.) Show pictures. Make 
simple drawings or illustrate 
with stick or ix)inter. 



3. ) Teacher tell class. 



4.) Teficln»r tell class. 



o.) Teacher tell class. 

6.) Compare effects of simi- 
lar conditions at home. 
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woody in texture, but it im- 
proves ill quality with each 
successive stripping. The 
same tree may, at ditfereiit 
times, yield widely diifereiit 
qualities of cork- wood. A 
slow-growing layer of bark 
is of finer quality than one 
of rapid growth. 

4. Preparation of cork-wood for 

transix)rtation to factories. 
1.) Drying: Sap is driven 
out of the bark by drying in 
sun and air for several weeks. 

2.) Boiling: This is the next 
process and i)ennits the 
sh(»ets of cork to be flattened 
under heavy weights while 
under water, and gives soft- 
ness to the cork. 

ii.) Scraping next removes 
some of the woody bark and 
le8S(»ns its weight. 

5. Transi)ortation from the for- 

(*st to th(» factory or nearest 
shipping i)oint. 

1.) By wagon when roads 
permit. 

2.) On backs of donkeys. 
They are drivim in trains 
and are in charge of mulet- 
eers ( 'Uirrieros.'' ) 



6. Re-shipment: At the Seville 
factory the bales an^ o^^eiK^d, 
sorted, and th(» bark classi- 
fied into several qualities 
and thicknesses, aft(*r which 



1.) Question on what chil- 
dren would expect to find in 
bark and how it could be 
dried. 

2.) What must be the shape 
of a sheet of cork when cut 
from the tree ? Would these 
pieces pack as easily as if 
flat? Etc. 

8.) Would rough outside of 
bark be of any use? How 
could it he removed? 



1.) Question on probable 
methods of transportation. 

2.) Descril>e procession of 
donkeys in the narrow Moor- 
ish streets, the huge bales 
of cork almost hiding the 
patient beasts, and nearly 
filling the width of the street. 
Teacher tell class. 
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it is re-baled for shipment 
to the United States and 
other countries. 

7. Cutting and shaping cork 
stoppers: In parts of Spain 
corks are still cut by hand, 
a slow process, and are of an 
inferior grade. When shaped 
by machinery, the cork is 
first cut into strips of the 
right thickness by a circular 
saw having a razor edge in- 
stead of teeth, and turning 
with great speed. This cuts 
a cylindrical cork. The 
tapering corks are made by 
another machine which 
shaves them to the required 
size. The shavings are all 
used for various manufac- 
ture<l articles. 

8. Uses of cork-wood. 



1.) Corks for stoppers and 
bmigs. Shajjes, flat, taper- 
ing, cylindricid. Corks not 
used for stopjx^rs until near 
the end of the seventeenth 
century. 



2.) In-soles for lxx)ts and 
shoes. 

3.) Linoleum. 

•4. ) Life-preservers. 



7. Teacher tell class. 



8. L^ses developed by question- 
ing and experiment. Uses 
deix^nd on qualities. 

1.) Use piece of sponge as 
stopper in bottle of water. 
Tip bottle. Why is not 
sponge good for the purpose ? 
Why is cork good? (Elastic, 
compressible, not porous. 
Pores have been closed.) 
Speak of uses of the differ- 
ent shaped corks. 

2.) Show cork in-sole. What 
quality makes it useful for 
this purpose? 

3.) Show specimen. Of what 
made? Use? 

4.) Float a cork in water. 
Place coins or weights on it. 
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Infer its use as life-pre- 
senter. 

. to 13. ) Brin^ out by ques- 
tion and simple exj^riment 
the connection between 
qualities and uses. 
To show that cork is tough 
try to cut it. 

To show its smoothness and 
dryness touch it, etc. 



5.) Seine floats. 

6.) Washers. 

7. ) Bicycle grips. 

8.) Linings for hats and 
helmets. 

9.) Artificial limbs. 
10.) Bath-room floors and 

wainscoting. 
11. ) For packing eggs. 
12.) Filling for mattresses. 
13.) Covering for piix^s, etc. 

Noii\ Notice value and variety of the by-j^roducts. The 
smallest shavings are utilized. Over fivt^ thousand different sizes 
and vari(*ties of corks nnd cork-products are turniKl out of the fac*- 
tories. 

Association. Compare value of bark of cork-oak with India- 
rubber or caout-chouc, and Peruvian bark from which quinine is 
obtained. It is imi)ossible to estimate the commercial value of 
these three trees. Compan* with usefulness of precious stones 
mined. 

Generalization. Cork is one of the most useful and has 
become one of the most lu^cessary of our manufactured products. 
For some of its uses there s(H»ms to he nothing that would take its 
place. 

Application. 

1. Higher regard for trees and greater interest in them. 

2. Notice ingenuity shown in using by-products. 

3. Alertness to discover all possible uses of cork. 

4. Use the story of the cork for language work. 



A SERIES OF LESSONS LEADING TO LAPLACE'S 
NEBULAR HYPOTHESIS 

(Continued from Vol. I, page 3(55) 

BY THEDA GILDEMEISTEB, WINONA, MINN. 

LESSON III, ADHESION AND CAPILLARY ATTRACTION 

Aim: To show the value of the molecuhir force, adhesion, and its 
related fomi of attraction called capillary attraction. 

Preparation: 

1. Materials. The teacher has ready some clay, moist earth, 
sand, crayon, blackboard, cloth, paper, i)eiicils, blotter, ink, and 
whatever else is neeiled in the presentation. 

2. Children s Minds. What forms of attraction have we 
already studied? How far away from the attracting body were the 
substances attracted? (Usually far apart, but in some c<ises we 
had to lay the magnet against the object l)efore any attraction was 
visible.) Did that j^rove there was no attraction? (No. Because 
the magnet woidd hold the pen, and the amber the pajx^r, when 
once laid together. ) 

Presentation: 

1. If I should lay or even press these two objects (teacher 
selects any two) together, what, do you think, would occur? Let 
us find out. John may make a sphere from his clay. Willie may 
model a hill in this sand. Lulu may put some of this mud on the 
paper, and Ellen put some on the cloth, Fred may lay, or even 
press, this crayon against the* blackboard. Teacher may quietly 
lay a thread or a hair on the dress of one of the girls. 

You have all finished your tasks. Let us talk of what you 
have done. Show us your sphere, John. Did you put all of the 
clay into it? Every particle? Why not? What made that adhere 
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to your hands? (I don't know.) You will soon see why. Look at 
Willie's hill. Has he put all of the sand I ^ave him into the hill? 
How may we tell? Yes, let us see your hands, Willie. (Perhaps 
Willie says: *'I wiptnl them on my trousers; there was sand on 
them.") That certainly isn't the best thing for the trousers, but 
let us see whether there is any sand there. Yes, here it is, adher- 
ing to the cloth. (Notice that teacher uses "adhere" as often as 
possible, but for the present makes no remarks alx)ut it. ) What is 
that adhering to Mary's dress? 

When you think of our former lessons, and then of what has 
just been seen, can you tell what causes these substances to adhere, 
or stick together? (It must be some form of attraction.) It is a 
form of attraction, called adhesion. (Teacher writes word on board 
and compares it with '*adheres.'") 

Let us now think of all the substances which we have thus far 
found adhering, and decide just what sort of force this adhesion is. 
(Teacher, by questioning, knids children to see that adhesion is a 
form of attraction existing Ix^tween different substances, when in 
contact. She explains too that it is an attraction of the small par- 
ticles of each substance for those of the other, and as these small 
particles are called molecules, the force is a molecular force) . 

Let us now think of other instances of adhesion. 

2. Children will probably name water on cloth, ink on blotter, 
or some other example of capillary attraction, thus giving the 
t(»acher the opiK)rtunity to explain that this is adhesion, but as it 
is a si)ecial form of it, we give it a sjx'cial name. The children 
have probably had some physiology and know what capillaries are. 
Call attention too to the value of capillary attraction in the life of 
plants. 

Association and Comparison: 

1. Comi^are adhere with adhesion. Associatt^ the two terms 
with each othiT and with tlu^ir meanings. 

2. Contrast magnetism and static electricity with our new 
form of attraction. 

a. The fomuT forces act Ix^tween masses. 

b. The latt(»r force* acts between molecules. 

c. The foruKT act at greater distances than does the latter. 

d. Compare the advantages of ailhesioii with its disad- 
vautagi\s. 
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(1.) Advantages: People can build homes, make 
furniture, prepare food and clothing, print and make 
books, manufacture small useful articles, write letters, 
as well as do a hundred other things. 
( 2. ) Disadvantages : People find dirt and dust adher- 
ing to their faces, hands, and clothing. 

Generalizations : 

1. Adhesion is a form of attraction. 

2. It is a molecular force. 

3. It acts between molecules of different substances when 
they are placed together. 

4. Adhesion is a very valuable force to man. 

5. Capillary attraction is a special form of adhesion. It, too, 
is useful to man and to all nature. 

Application: 

1. Make as complete a list as possible, showing examples of 
adhesion and capillary attraction. Suggestive list: 

a. Dirt on paper, apron, collar, hands, face, window, 

paint, etc. 

6. Crayon oft blackboard, paj^er, floor, desk, fence, etc. 

c. Pencil marks on paj^er, cloth, wood, etc. 

d. Ink marks on paper, cloth, desk, blotter, etc. 

e. Mucilage or glue on wood, paper, etc. 

/. Plaster, paint, varnish, and paj^er on the walls of a room. 

g. Water spilled on table, or water adhering to side of 

glass, or to pencil or piece of wood inserted into a bottle 

of water, etc. 

h. Water and sugar, or salt, etc., in solution. 

V. Hair, shaving, chip of wood, thistle down, etc., on 

clothing. 

j. Ink on outside of bottle. On pen. On page of book. 

k. Syrup, grease, etc., on apron (when cooking). 

I. Cooked syrup and ix)pped corn to make jx)p-coni balls. 

7n. Butter, etc., on bread. Frosting on cake. 

n. Graphite and wood in '^lead" pencils. 

o. Water and soil to make mud. 

p. Sulphur on end of match. 

q. Pins in cushion. Nails in house. 

r. Water in cloth. (Dry your face or hands.) 
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2. Make « list of all the things alx)ut houses showing adhe- 
sion, e. g., 

a. Nails and wood. 
6. Mortar and brick. 

c. Plaster and laths. 

d. Vaniish and wood. Etc. 

3. Make a list of all things with hi a house, showing adhesion. 

4. Make a list of toys depending nix)n adhesion. 

5. Ditto manufactured articles. 

6. Ditto kitchen utensils. 

LESSON IV. COHESION 

It has seemed best to divide this into sub-lessons, as, under 
this topic, several distinct aims may be given. As before, each 
lesson, or sub-lesson, may cover more than on^ recit^ition period, if 
necessary. 

SUB-I,ESSON A 

Aim: To teach children a second form of molecular attraction — 
cohesion — , and its uses. 

Preparation: 

1. Materials. Crayon, jx^ncil, wood, pastelx)ard, iron, steel, 
glass, brick, coal, rock, pai)er, blotter, cloth, etc. 

Children s Minds. Briefly review the previous work, empha- 
sizing these ix)ints: a. We have learned of two sorts of forces, 
molar and molecular, h. We fomid adhesion to be a molecular 
force, a form of attraction acting between molecules of different 
substances brought close together. 

Now let us see whether there is any attraction lietween the 
mole(»ules of one substance. 

Presentation: 

Give {each child one of the substances prepared, saying that 
each must tr>' to find out whether his substance exhibits any signs 
of attraction. (Some bright child will be sure to say that if there 
wen* not any attraction Ix^tween the molecules, the? substance would 
crumble, or disappear. If not, teacher must ask leading questions 
to bring this out. ) 

Teacher now breaks a i)iece of crayon, a piece of stick, or lets 
a pi(»ce of glass fall and break. What do you now think of the 



LESSON ON CX)HESION 39 

attraction between the molecules of the crayon, glass, and stick? 
Does this prove there is no attraction ? Have any of our other 
exi)eriments helped us in reaching this conclusion ? (In magnet- 
ism, e. g., we could detach the pen or needle from the magnet, but 
this did not prove that there was no magnetism.) Give other 
examples of this sort. Then, because I can overcome the attrac- 
tion between two bodies, shall I say there is no attraction? 

Returning to our study of the substances, Dorothy, what can 
you say of the wood in your pencil? (There must be some attrac- 
tion l)etween the molecules, or it would fall apart. It wouldn't he 
a pencil, at all. ) 

Can we see the action of the attraction? Why not? (It is 
between such small particles and these particles have to be so close 
together.) This form of attraction is called cohesion. (Write 
word on board and bring out meaning, as suggested under associa- 
tion and comparison. ) Each of you may now name five substances 
exhibiting cohesion. 

Association and Comparison: 

1. Compare cohesion with adhesion, 

a. As to s^x^Uing. b. As to meaning. 

2. Compare prefixes of cohesion and adhesion with others 
studied in language class. 

a. co-adjutant, 6. ad-dition, 
co-agulate, ad-dress, 

co-efficient, ad-jacent, 

co-equal, ad-jective, 

co-existent, ad-join, etc. 

co-extension, etc. 

Generalizations : 

1. Cohesion is a molecular force, a form of attraction existing 
between all molecides of the same substance. 

2. Cohesion is an invaluable force in nature. Without it we 
could not have clothes to wear, food to eat, dishes to use, books 
to read, etc. 

Applications: 

Name all ^xjssible substances in this room which show the 
existence of cohesion. 
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SUB-I,BSSON B 

Aim: To discover the relative strength of cohesion in various sub- 
stances, thus classifying them into (a) solids, (b) liquids, 
(c) gases. 

Preparation: 

1. Materials. Same as for lesson A, with the addition of 
some liquids, and some sort of heating ai^paratus, either gas-jet, 
alcohol lamp, or a kerosene lamp, with some crossed wires on the 
top of the chimney, to hold the cup. 

2. Children's Minds, Brief review and general statement of the 
aim; viz., Today we are going to see whether cohesion is stronger 
in some substances than in others. 

Presentation: 

1. From the table each of you may select some substance in 
which you are sure cohesion is acting. 

2. Let us now try diiferent ways of overcoming the cohesion, 
a. All rub your substances on your hands; on some paj^er. h. All 
try to break your substances, c. Some of you may use these mor- 
tars and pound your substances, d. Blow your substances away, if 
possible, e. Helen may hold her piece of sealing-wax over this 
candle flame*. /. Hugh may put his lump of sugar into this glass 
of water and watch it. 

ii. Does water show the action of cohesion? Let us try some 
of the above (»xj)eriments uix>n it. Can you break it? Pomid it? 
Blow it away as you did the flour? Stir the water in this glass. 
Pour some into that oddly shaped tube. Do the molecules still 
cling together? (Yes.) Pour out some of your glass rod, Alice. 
Why do you laugh ? H(?len may pour out some of her bar of seal- 
ing-wax. Can she do anything to it so she could pour it out? Can 
water be changed so that it will not pour out? 

Name other substances in which the molecules move easily 
from one place to another. 

4. Let us put this cup of water over the lamp and see what 
occurs. What is hapi^ening to the water? (H(*at is changing it 
tovaix)r.) Where is the vapor? Can we see it? Do the mole- 
cules of this vaix)r separate easily? More easily than before? Do 
you think the cohesion very strong in vapor? In which form of 
water was it strongest? 
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5. I am sure you know what we call such substances as ice, 
starch, indigo, glass, and leather. Yes, they are solids, because the 
cohesion is strong enough to prevent the molecules from moving at 
all easily. Of course some solids have more cohesive strength than 
have others, but we shall not classify them now. 

6. And substances in which the cohesion is not so strong but 

that it allows the molecules to move quite freely, we call ? 

Yes, liquids. Name the most common liquid. Name others 
liesides water. 

7. Heat did what to the water? Did the molecules then move 
freely? Yes, very freely; so freely that it is with difficulty such 
substances are kept together. They are called //ases. ' Name some 
gases of which you learned in botany. In jAysiology. 

Association and Comparison: 

Compare the three states of matter, one with another. 

Generalizations : 

1. There are three forms of matter. 

2. Many substances may be made into all three states. 

3. A solid is that form of matter in which the molecules 
closely cohere. 

4. A liquid is that form of matter in which the molecules 
move freely, yet tend to cling together. 

5. A gas is that form of matter in which the molecules con- 
stantly tend to separate. 

Applications: 

1. Classify into solids, liciuids, and gases, all the substances 
on this Uible. 

2. Carefully explain the three states of matter. Upon what 
does each depend? 

SUB-I,ESSON c 

Aim: a. To show how adhesion may overcome cohesion, or the 
reverse. 6. To show how b3th adhesion and cohesion may 
be overcome by other forces. 

Preparation: 

1. Materials, Pieces of alum, indigo, starch, wood, glass, 
slate, quartz, charcoal, coal, iron, stone, brick, crayon, wire, pai)er, 

I If teacher wishes she may >5ive the term "aeriform flaid." 
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pasteboard, bar sealing-wax, salt, and loaf sugar. Some water, 
milk, red ink, black ink, vinegar, molasses, mercury, and such other 
liquids as are convenient. Some sixx)ns, glasses, a cup, and some 
sort of heating apj)aratus. 

2. Children* s Minds. Today we shall try to see what forces 
oppose cohesion and adhesion, and whether this is a wise provision 
for us. 

Presentation: I. Cohesion, how overcome. 

1. Substances handled and named by pupils. What force is 
now acting? (Cohesion.) Can anything overcome this force? 
Try breaking, rubbing, pounding, blowing, and droi)ping the vari- 
ous substances, as in sub-lesson B. 

Note changes and derive that cohesion may be overcome by 

a. Friction, 

(1.) Shown in indigo, starch, crayon, charcoal, etc. 

b. Muscular force 

(1.) Breaking, —stick, pencil, etc. 
(2.) Pounding, — alum, brick, etc. 
(3.) Blowing, — flour, dust, etc. 
(4.) Dropping,— glass, coal, etc. 

2. Insert your iJi^ncil in this water. Look at the pencil. 
Describe. Put yom* finger or hand into this water. What is true 
of your hand? Put some of this sugar into one glass, some indigo, 
salt, etc., into other glasses. What has become of each? How c^ui 
we know that each hasn't absolutely disappeared? Very well, we 
will taste the water into which we x)ut the alum, sugar and salt. 
And, as you say, the color shows us the indigo is still present in its 
glass. What force acted in each of the above experiments? 
(Adhesion.) What of its strength? (It was stronger than cohe- 
sion, for the water clung to our fingers, to the pencil, and to the 
towel; and the sugar, salt, etc., were broken into fine particles by 
the water). Then we may add to our outline above, 

r. Solution. 

3. Let us now heat some of this watt^r. Will the cohesion he 
overcome? What agent will produce it? Then we may add to our 
outline, 

(/. Heat. 

(1.) Changes liquids to vapor. 
(2.) Changes solids to liquids. 
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4. If teacher desires, she may show mlditional ways by usinj^ 
chemicals; but it seems better to leave this, with the statement that 
there are other ways, which the children will learn later. In the 
later study of gravity, one agent will be added. In geography, the 
teacher may show how the wind, rain, frost, etc., gradually over- 
come the cohesion in great rock masses, in clods of earth, etc. 

5. Show by a few simple questions that all substances do not 
have the cohesion overcome in the same way. For example, rub 
the finger on wood, then on starch. Insert a dry finger in mercury, 
then in water. Try to pick up some of each. 

II. Cohesion how strengthened. 
By experiments show that cohesion is strengthened by, 

a. Heat — as in eva]joration of water from solutions. Salt, 
alum, sugar, etc., are left in a hard mass. 

h. Cold — as in condensation of vapors, and in freezing of 
liquids. 
[Note: From these lessons, the teacher may branch, length- 
ening the course, by fully discussing evaixjration, condensation, 
crystallization, distillation, divisibility of matter (as shown by 
pounding and dissolving the sugar), mixtures, physical changes, 
chemical changes, and physical and chemical forces.] 

III. Show how adhesion may l)e overcome by many of the 
same forces given under I. Illustrate each by examples all alx)ut 
us. We see the paint and varnish crack in our houses. Chairs 
come apart. Plastering falls. On frosty nights nails are heard to 
snap. A tin cup may have its handle loosened by heat melting the 
solder. Starch "settles" in glass of cold water, so does either sand 
or loam. Silt settles in a ix)nd or river bed, etc. 

Association and Comparison: 

1. Is nature wise to provide forces that overcome either adhe- 
sion or cohesion ? 

2. If cohesion were the most powerful force in nature, how 
would it affect us? Sugar would not dissolve in our coffee. Nails 
would not stay in wood. Mortar and bricks would not adhere, etc. 
Name all possible inconveniences. Name some conveniences which 
are greater. 

3. Same for adhesion. 

If we laid a lx)ok on the desk, or a jjlate on the table, or a knife 
on a plate, what would haj^pen? 
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Generalizations : 

1. Adhesion and cohesion are opposing forces, and both are 
opposed by many other forces. 

2. This opposition of forces is a wise provision. 
Applications: 

1. Let children reproduce, by questions, or from statements, 
such parts of the presentation as the teacher desires well remem- 
bered. 

2. Apply knowledge of the two forces by having children 
describe some series of actions, telling what force acts at each step. 
For example, washing the face with clear water. 

a. Adhesion holds dirt to face. 

6. Adhesion, in the form of a solution, takes dirt from 

face into water. 

c. Capillary attraction acts in drying the face. 

d. Evajporation takes place as the towel dries. 

(To be Continued.) 



THE FISHING INDITSTRY OF NEW ENGLAND 

BY RALPH S. TARR, CORNELL UNIVERSITY, ITHACA, N. Y. 

The coast of northern New England is the seat of the most 
extensive fishing industry of the country. The reasons for this 
imix)rtance are many and various. Of course first among the rea- 
sons is the fact that various kinds of sea food are abundant; but 
even this is due to causes. Rational g(X)graphy consists of a study 
of cause and effect in resjR^ct to man and his doings; and this 
industry, one of man's doings, seems to me well adapted to illus- 
trate the influence of surroundings uix)n man and his industries. 

When the coast of New England was first settkxl the immedi- 
ate coast-line al)ounded in sea food of various kinds. Cod, haddock, 
hake and halibut could b(» caught from the rocks; salmon j)eriodic- 
ally ascended the bays, estuaries and rivers to simwn; herring, 
menhaden, and macken4 frequ(?ntly visited the coast in ''schools"; 
lobsters crawled about in tlie shallow water and could even be found 
in the tide j)ools, left by the receding tides; and clams burrowed in 
great numbers in the sand and mud banks of the estuaries. 

Most of the photographs in this article were made by Phelps, photographer, Glou- 
cester, Mass. 
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The physiography of the New England coast is largely respons- 
ible for this abundance and variety of sea food. The land is hilly 
and made of hard rocks. As a result of land-sinking, in late geolog- 
ical time, the sea water has been made to cover some of the hills, and to 
enter the valleys, while the waves beat against the partly submerged 
hills which project as headlands into the sea. This land-sinking 
has made many harbors, great and small; in fact far more than the 
commerce of New England demands. It has also lengthened the 
coast-line by introducing these many irregularities, and this has 
increased the area in which shore-line fish can live. Further than 
this, the sinking of the land has made many banks in the sea, which, 
rising toward the surface, reach upward into the ever-moving waters 
of the Labrador current laden with food from the cold north. While 
there are many small fishing banks near the coast, the much more 
extensive areas of submerged hilly land, which constitute the prin- 
cipal fishing banks off the coast of New England and Canada, are 
now of much greater importance. 

In stating the effects of the sinking of the land on the abund- 
anc-e of food fish, it must not be overlooked that the ftict that the 
rocks of the sunken land are hard is also of imix)rtance. This has 
made the coast of northern New England a rock-bomid coast ; for 
the waves have stripi^ed off the soil from all exix)sed places, but 
have not had time enough to build extensive Ixmches at the i^resent 
level excepting in places where the conditions are particularly favor- 
able, especially in partially enclosed portions of the coast. Ui)on 
the rocks of the coast itself, and on the shallow sea-floor just off shore, 
sea-weeds form a mat of plant life which harbors a multitude of 
animals upon which some of the food fish can live. Had there l)eeii 
a sandy coast, like that of southeastern New England, this abund- 
ance and variety of food fish would have been imix>ssible. 

Landing upon a rather inhospitable coast backed by a forest- 
covered land, often boulder-strewn and therefore difficult to clear 
for farming, it is not to be wondered at that the early settlers 
turned their attention to the sea as a source of food. With 
little difficulty, either from the rocks of the coast or from small 
lx>ats just off the shore, an abundance of fish could Ix^ caught, not 
merely for present needs, but, cured with salt, for the days when 
fishing would be imix)ssible. 

Individuals settled here and there along the coast, singly or in 
groups, clearing small patches of ground for planting, to be sure. 
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but deiienclin^ ujpon the sea for their principal food supply. This 
ever-ready source of food was one of the great aids to the early set- 
tlement of much of the uninviting shore-line of northern New 
England. 

Such contact with the sea develo^js bravery; nay, it demands 
bravery first of all and then develops it still further. The life of 
the fisherman who spends his days in an open boat on the heaving 
sea, which may at any moment be lashed by the fury of the storm 
wind, is such as to demand not merely braveness, but hardiness, 
quickness to see, and, in emergencies, ability to judge and act with 
utmost coolness and fearlessness. The life of the fisherman is also 




A LOBSTER FISHERMAN WITH HIS DORY AND LOBSTER TRAPS. 

calculated to develojj a spirit of indeijendence; and he must also 
be patient and persistent. We will never know to what extent the 
development of these qualities among the New Englanders, and 
later transplanted in other parts of the country, is to be accredited 
to the influence of the early life by the seashore; but for my own 
part I l)elieve this influence has l>een great. 

At the present time we find the lone fisherman all along the coast 
of northern New England, but especially in the more remote parts 
of the coast. He has his dory in which he goes out uix)n the sea 
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every day that the weather peniiits. His home, often no more than 
a shanty surrounded by a small and not well kept pjanlen, is on the 
shores of a cove which furnishes jmrtial or complete protraction to 
his lx)at. Early each morning, at an hour when most of us are 
abed, he go(*8 out in his lx)at to attend to his lobster pots, nets and 
trawls, sailing when ix)ssible, rowing when necessary. His life is 
a simple one and his necnls are few; but he is his own master, free and 
indejx^ndent. Isolation has proiluc^Kl its stamp uix)n this man. 
To the stranger, he is uncommunicative; and he preserves quaint 
customs and wonls long since forgotten in other parts. But if he 




FISIIINO SCHOONERS AT GLOUCESTER. 

can lx» drawn out he is found to ])e a clear observer, shrewd in his 
judgment of men and filfairs. probably i)rejudice(l. and in that case 
unreasonabhs but nevertheless a man of such (pialities as the l)i»st 
of men ])os8t»ss. 

These* scattered fishermen usually havt* more fish than they 
can use, and they s<41 the surplus at a neighl)oring market. At 
the present time this is usually n small village or town on some har- 
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bor where the fishing business is better developed because the 
harbor will protect more boats. In the very early days the gather- 
ing of surplus fish for shipment to the larger cities constituted one 
of the beginnings of the coasting trade which has been develoix^ 
in so many directions and to such large proportions; and from the 
ranks of the fishermen have come, and still come, many of the sailors, 
for this service, and, in emergencies, even the men to man our war 
ships. The service rendered the country by these fishermen during 
the Revolutionary War, the War of 1812, the Civil War and even 
the late Spanish War, is not among the least imix)rtaiit results of 
the fishing industry of New England. 

Naturally, with fishing practically all along the coast, some 
places assumed more importance than others as fishing centers or 
markets. But mitil late in the present century none*, of thest* fish- 
ing jx)rts became of superior importance. They were scattered at 
intervals along the coast at ixjints where a combination of good 
harbor and nearness to good fishing grounds conspired to make* a 
thriving fishing town possible. 

There was Provincetown, for example, far out on sandy Cai)e 
Cod, on a moderately good hartor, but w^hose location was of imix^r- 
tance chiefly because so far out to sea. Also on a moderately good 
harbor was Marbleheiid whose neighborhood to Boston gave it an 
advantage because of the ready market. Cai)e Ann early Ix^oame 
the center of several fishing colonies around each of tht* harl)ors, 
especially Annisquam, Gloucester, Rockix^rt, and PigtK)n Cove. 
Like Provincetown these fishing jx)rts had an advantage from their 
location uix>n a point extending out into the ocean; but the rocky 
coast and the neighborhood to Boston made this site more favorable 
for development than Provincetown. Farther down the coast fish- 
ing develoi)ed extensively at Portland, Eastport, and a numbt»r of 
other places where conditions were favorable. 

While the primitive condition of the fishing industry, repre- 
sented by many individuals fishing from small boats near the coast, 
hasbynomeans disappeared, it has, as a result of the development 
of the deep-sea fisheries far from the coast, now become secondary 
in importance. While the demand for fish steadily increased the 
supply near at hand rapidly diminished, thus causing the search 
for food fish in more remote regions. A single man could engage 
in dory fishing; but it recjuired a combination of men and of 
capital to conduct the fishing operations on the distant banks. 
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Therefore men combined, built vessels, manned them, and fished 
with them, sharing; expenses, labor and profits. 

The development of this modem fishing has been very well 
illustrated uix^n Cape Ann, which is today the greatest fishing cen- 
ter in the world. On this rocky coast there are several harbors, 
as 'Stated above, but by far the best is that around which the city of 
Gloucester is now built; yet in the early days, when fishing was 
done near the coast, the poorer harbors were even greater centers 
than that of Gloucester. And when the change began from the 
primitive to the modern methods of fishing, the harbor of Annisquam 
was selected as the one for the development of a fishing jx^rt. This 




WHARVES AND VESSELS OF GLOUCESTER HARBOR AT LOW TIDE. 

harbor, crossed by a sandbar at the entrance, and inaccessible at low 
water, while admirably adapted to sen- e the purpose of a center for 
small boats was very inadequately suited to the newer fonn of the 
fishing industry for which gocxl-sized vessels were required. The 
result is that the piers and buildings, once the seat of activity, are now 
al)andoned and crumbling in decay. The industry has been trans- 
ferred to Gloucester, a few miles distant, where the harbor is better. 
The introduction of railway transportation helped in this trans- 
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formation. Fonnerly the fish were sent to Boston by ship; and, 
given time, a vessel could go from ^Annisquam to Boston; but when 
a railway was built that did not pass thru Annisquam this port 
was placed ^t a disadvantage compared with Gloucester, to w])ach the 
railway did reach. * - , * 

At present the fishing industry has become so developed and 
specialized in Gloucester that it ranks among the great industries 
of the country and there are many interesting features connected 
with it. The prime reasons for the importance of this city may be 
summarized as follows: sinking of the land has transformed the 
coast at this point to one of such irregularity that the harbor is 
excellent. It is, moreover, responsible for the fact that this cape is 
a projection from the land and that its coast is rocky and therefore 
the original home of an abundance and variety of food fish. The 
same subsidence of the land has transformed certain less elevated 
jxDrtions of the ancient land to shallow banks in the sea, and, since 
these are bathed by the cold northern current, conditions have 
arisen which are favorable to the existence of quantities of food fish. 

While many of these advantages are shared by other sections 
of the New England coast, Gloucester has developed more rai)idly 
than the other fishing ports partly by reason of the fact that the 
projection of Cape Ann into the sea has been favorable to the devel- 
opment of a sturdy race of fishermen at one of the points on the 
coast nearest the fishing banks, and at the same time near the market 
and distributing point of Boston. For very good reasons Boston 
itself has not developed the fishing business to the extent that Glou- 
cester has done, among these reasons being the fact that Boston 
has had a multitude of interests while Gloucester has but one; 
namely, fishing or industries dependent upon fishing, as the manu- 
facture of glue, twine, nets and anchors. It is a case of specializa- 
tion; yet Boston has found the opportunity for the development of 
a considerable fishing trade and has even threatened the supremacy 
of Gloucester. 

It has been said earlier in this article that one of the character- 
istics developed by the fisherman's life is that of independence. 
The truth of this is well illustrated by the present conditions among 
the fishermen, some aspects of which are so admirably portrayed in 
Kipling s "Captains Courageous." 

Long since, the demand for fishermen in Gloucester has far 
exceeded the supply of local fishermen ; and consequently men have 



THE FISHING INDUSTRY OF NEW ENGLAND 



flocked there from many points, as the coast of Maine, Nova Scotia, 
Prince Edward Island, Newfoundland and the Portugese Azores. 
Nevertheless, with all this diversity of race, they are baiided]together 
as partners, as their predecessors were when fishing two in a boat. 
The men are not hired by the owners of the fishing vessels at so 
much a day, but they are banded together as partners in a common 
enterprise. A firm may own dozens of vessels, and these are fitted 
out with the necessary apparatus and food, each man being charged 
with his share of the expense of outfitting. When the trip is sold 
these expenses are deducted, the firm bearing its share, and then 
the profits are divided, the firm naturally getting the larger portion, 




A TYPICAL GLOUCESTER SCHOONER. 

since it has supplied the vessel and the largest part of the outfit, 
and the captain, or "skipper,'' receiving more than the men. The 
result is that each man feels a keen interest in the success of every 
trip; and, barring the element of luck, his share bears a direct pro- 
portion to the energy with which he and his fellows work. All con- 
sidered it is one of the most satisfactory and successful instances of 
co-operation between labor and capital that the industries of our 
country offer. There are no strikes. 
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The captain is an autocrat, directing the movements of his ship 
as he deems wisest, selecting his crew from the best available fish- 
ermen and yet treating them all as rwerj, and, up to a certain limit, 
as equals. A lazy fisherman, or one who causes disturbance while 
on a trip, needs to find a new captain the next time ; and the skipj^er 
who is not fair to his crew, nor energetic in his work, is obliged to 
select his men from among those whom better skippers have no 
desire to include in their crews. 

The results of fishing have an element of uncertainty that is at 
times discouraging, but that nevertheless adds a zest which appeals 
to that t3rpe of men whom the industry itself attracts. Sometimes 
a trip does not pay expenses; but again, in a week, a fisherman may 
receive a share of one hundred or even two hundred dollars. 
Many of them spend their shares soon after reaching shore, and 
often in very questionable directions; but among the Gloucester 
fishermen there is a large proix)rtion who are steady men with fami- 
lies to support. That the industry is on the whole a profitable one 
is proved by the fact that most of the skippers, and many of the 
common fishermen, own their own houses. One of the peculiar 
sides to this industry is the fact that the profits bear little direct 
relation to the financial condition of the rest of the country. These 
profits depend largely uix)n the catch, and fish are as likely to be 
abundant in hard times as in the more prosperous periods. 

A Gloucester fishing vessel of the present day bears a closer 
resemblance to a private yacht than to a fishing l)oat of half a cen- 
tury ago. It is so built as to combine sea-worthiness with speed, 
and in some cases the former is even sacrificed to the latttT, for it is 
important to move rapidly from place to place, and particularly from 
the fishing grounds to the market. Often to be the first of a num- 
ber of vessels to reach port makes a difference of hundreds of dollars 
in the profits of the trip. 

The internal arrangements of the schooner also bear a certain 
resemblance to a private yacht. There are all the necessities that 
could be desired and even some luxuries; for example, from tanks 
built into the ship, water is led into the basins by faucets and a high 
grade of plumbing is emj^loyed. There are pictures and ornamen- 
tation of wood work in the cabin. The fishermen also demand good 
food; and a list of provisions that are commonly furnished to a fish- 
ing vessel would surprise most readers. It is commonly supposed 
that sailors live upon salt pork and hard tack: but the Gloucester 
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fishermen carry fresh meat and fresh vegetables and the very hest 
brands of canned goods. It is doubtful if many workmen in the 
country have better food than is supplied to these fishermen. 

The life of the fisherman is full of hardship and danger. The 
summer fishing for mackerel is pleasant, the boats cruising near the 
coast in the exciting search for schools of nifickerel, which, when 
sighted, are chased with large seine boats and then surrounded with 
the seine and taken aboard, either to he 8alte<l in barrels or to be 
quickly taken to the market and sold fresh. This work is exciting 
and arduous but attended by little danger. 

Some of the summer fishing is more dangerous; for small Glou- 
cester schooners go to the coast of Ireland, Iceland, Newfoundland 
and Greenland. The winter fishing presents an abundance of excite- 
ment and danger. The fishing banks are notoriously stormy and 
foggy, and often the boats are so densely wrapped in the fog that 
objects only a few feet away cannot be 8(»en. Then they are in dan- 
ger of collision with icebergs and with ocean steamers, whose i)ath 
lies directly across the fishing banks. It is by no means uncommon 
for a fishing schooner to go to the bottom, with all hands, crushed 
like an eggshell beneath the bows of a huge transatlantic liner. 
Very often the schooners are huddled together in great numlx»rs, 
and then, if a storm arises, one of the vessels may be set adrift. 
Driven l)efore the wind, in which sailing is impossible, the wander- 
er rushes aimlessly among the fleet, and, if it strikes one of the 
anchored vessels, the result is that two vessels and two crews are 
blotted out of existence, for once overboard in such a sea there is 
no chance of rescue. Another danger is that of teiiig washed over- 
board by the huge waves which frequently break over and wash the 
decks of these* small craft. 

Many lives are also lost in open boats, for one of the most 
common mc^thods of fishing on the Banks is that of trawling. This 
method of fishing consists in lowering to the bottom a great many 
hooks attached to one line and called a IrawL In ord(»r to set the 
trawl, and to nnnove the fish from it at intervals, men must leave 
the vess(»l in their dories. If a snow scjuall arises or a fog sets in 
while the mc^n are out, they are apt to be separated from their 
schooner and, drifting about, become hoi)eles8ly lost in the open 
ocean. Every year lives are lost in this manner; and very often 
men are adrift for days before l)eing picked uj), perhaps crazed with 
thirst or almost starved, and frequently badly frozen. 
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In some years over two hundred men are lost from the port of 
Gloucester, and every year there are scores of lives sacrificed. The 
result is that the percentai^e of widows and orphans in Gloucester 
is unduly lar^e; yet the freedom, independence and excitement of 
the life, added to the possibility of profit, induce men to engage in 
the industry. But the wives and mothers ashore, lacking the excite- 
ment, wait and watch and pray, spending sleepless nights listening 
to the roar of the storm waves with fear and trembling, for they 
know that this very storm may rob them of their dear ones. Then, 
when it is time for the return, they watch and listen ; and, alas, in 
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far too many cases anxiety gives i^lace to fear, then to dread uncer- 
tainty, and finally to hoi)el(*s8 certainty tluit the vess(»l will never 
Hgain enter ix)rt, and that no one will ever know more than that it 
lies at the bottom of the sea. 

When the fish are brought to the land many are sold fresh and 
distributed over the country. Each day, for exanipl(\ a baggage 
car wnth fresh halibut, packtnl in ice, leaves Gloucester on a regular 
passenger train. Many of the fresh fish an» also huidcMl in Boston, 
and even in New York, for distribution. Th(* fresh fish business of 
Boston is much greater than that of Gloucester, and from that city 



56 THE FISHING INDUSTRY OF NEW ENGLAND 

they are sent even far into the interior of the country. However, 
most of the fish are saltt*d for preservation. The halibut industry 
is mainly a fresh fish business; and for weeks, and even months, the 
fish are kept fresh, packed in ice in the hold of the vessel. Some 
halibut, however, are salted to be later smoked and sold as smoked 
halibut. 

Most of the mackerel, on the other hand, are salted, l)ein^ 
placed in small barrels of brine as soon after being caught as they 
can be si)lit oiK:in and cleaned. Some of the cod fish are l)rought 
in for sale as fresh fish, but most of the cod ar(» salted. When start- 
ing from i)ort the hold of the cod-fisherman is filled with dry salt, and 
the attempt is made to witch enough fish to use up all this salt. As 
fast as the fish are caught, split oi^en and cleaned, they are packed 
in the dry salt which, uniting with the juices of the fish flesh, forms 
a briiK^ that soaks into the fish. That which is left finds its way to 
the bottom of the* schooner and is pumped out. Thus, little by lit- 
tk», the entire cargo of salt has its place taken by fish. 

Arriving in iK>rt the cargo is transferred from the ship to the 
wharf where the fish are placed in large hogsheads, called butts. 
There they are left soaking in the brin(» until the time comes for 
drying them. For that purpose* the fish are spread upon the flakes, 
which consist of frames two or three feet above the level of the w^harf , 
up^n which are m-uiy cross-pieces arranged much as laths are in a 
house. This permits the air to reach the under as well as the upper 
side of the fish. After l)eing thoroly dried many of the fish are 
sent away whole to be sold as salted cod, and these fish find their 
way all over the country. Of late, however, an important industry 
of i3r(»pariiig the cod more carefully for the market has sprung up. 
For this xnirix)se the skin and l)ones are carefully removed, and the 
fish flesh is torn into shreds and packed in boxes as boneless or 
shredded cod. 

Formerly the fish heads, boru^s and skins were waste products 
serving no other i)urpose than the iK)llution of the harbor waters ; 
but now this refuse finds S(?veral important uses. Some of it is 
made into guano for fertilizer, but great quantities are employed in 
the manufacture of glue. L(»Page's glue, famous over the land, is 
manufactured from the refuse of the Gloucester fishing establish- 
ments. 

Every year the fishing industry is growing and there is more and 
more concentration in a few large j)orts, particularly Gloucester and 
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Boston. There have been times when the competition of Canadian 
fishermen has severely threatened the prosperity of the Gloucester 
business. There has also been an attempt to develop the Alaska and 
Pacific coast fishing in competition; but the distance from the east- 
em market has interfered with the success of this industry. The 
latest influence upon the Gloucester fishing business of marked 
importance is that which has resulted from the Spanish war. Catho- 
lic coimtries furnish an important market for salt fish, and our 
recent acquisition of Porto Rico, together with our new relations 
with Cuba, promise to open up a large market for American fish 
which has hitherto been of little use to us. 

This article has been long. It contains many details, some only 
indirectly geographic. If it serves the imrix>se I intend, it will give 
a fair idea of the fisherman's life, the causes which have made this 
life possible, and the results which his industry brings forth. But 
aside from this, and one of the primary points I have had in 
mind, it will show how an industry is developed as a result of the 
influence of a combination of causes. And among these causes the 
physiogi-ajjhic are most numerous and important. The ocean home ; 
the fcx)d -bringing currents; the banks, submerged highlands; the 
rocky coast due also to land sinking; the irregularity of the coast 
and the consequent harlwrs due to the same cause; the very winds 
that drive the vessels,— these have conspired to make it possible for 
man to obtain this important food supply for his fellow men, and 
thus to build up an industry which determines the existence of cities, 
towns, and villages. 
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THE LEAD AND ZINC FIELDS OF THE 
OZARK UPLIFT 

BY WILLIAM H. JOHNSON, FORSYTH, MO. 

Lead and zinc, today, are mined out of the same shaft, crushed 
thru the same rolls, and only separated at the jig tanks. The lead 
mine may also l^e a zinc mine. But a short time since this was 
diflFerent. Thirty years ago zinc was not recognized as a valuable 
ore in what is now the great mining camp of southwest Missouri. It 
was thrown aside when encountered by miners in search of lead. 
Today, zinc is the ore sought and lead is accepted as merely an 
associate ore. 

Lead was mined thousands of years before zinc was thought of. 
In the days of the Pharaohs lead was smelted and manufactured 
into many useful articles. The Chinese were familiar with this 
metal more than two thousand years before Christ. The Romans 
manufactured it into armor, bowls, pots, water-pipes, coffins, vases, 
and also used it in masonry. The earliest history of the European 
nations mentions the use of lead. It was mined in Jamestown in 
the days of John Smith. There is scarcely a state in the Union 
which does not produce some lead ores. In southeast Missouri the 
famous Mine La Motte was oj^ened ru^arly two centuries ago and 
has produced lead steadily to the present day. 

Zinc is a modem metal. It was not recognized until the Thir- 
teenth century. In the Sixteenth century white vitriol, sulphate 
of zinc, was manufactured, but not until the Eighteenth century 
was it intentionally produced for commerce. In 1748 at Bristol 
the first zinc works were estal)lished, the process having been bor- 
rowed from the "heathen Chinee;" but it was not until seventy years 
later that the manufacture of zinc l)ecame a commercial success. 
The first zinc smelter in Missouri was established in 1867 at Potosi. 
But at that time the price of zinc was so low that it was not mined 
for the market. The zinc buyers of those days collected their ore 
from the dump of the lead mine, paying a small royalty for that 
privilege. 
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The great mining district now known as the Kansas-Missouri- 
Arkansas mining camp was practically unknown thirty years ago. 
Today some sixteen counties — ten in the southwest part of Missouri, 
two in Kansas and four in northern Arkansas— are producing more 
zinc and lead measured in dollars than Alaska produces gold. In 
1870 the mines of this district produced less than $100,000. In 1899 
the total output for this same district exceeded $10,000,000; and yet, 
owing to a lack of transportation, at least three-fourths of the dis- 
trict was not drawn ujjon. 

The Kansas-Missouri- Arkansas mineral district embraces Cher- 
okee and Crawford counties in Kansas; Jasper, Newton, Lawrence, 
Barry, Greene, Christian, Taney, Stone, Ozark, and McDonald in 
Missouri ; and Carroll, Boone, Marion, and Baxter in northern Arkan- 
sas. Scattered over this area are a score of individual camps each 
of which has characteristic features peculiar to itself. The two 
Kansas counties, with Jasper, Newton, Lawrence, Greene, and part 
of Christian in Missouri, comprise a high rolling plateau, diversified 
with forests of oak, and open prairies now covered with comfortable 
homes, farms, and orchards. It is in the great fruit belt of Missouri, 
famous for its "Big Bed Apples" and strawberries. The elevation 
above the sea is some 1,400 feet; the climate is all one could desire. 
Modern cities and well-built towns lie adjacent to each mining camp. 
The line of the Frisco railroad marks the water-shed between the 
Osage and White river basins. To the north and west the valleys 
are broad, sloping gently to the Osage river. To the south and 
east the country breaks i^recipitously into deep and narrow valleys 
drained by the White river. 

A trip thru this section in one of the luxurious observation cars 
of the St. Louis and San Francisco railroad is very interesting. 
Leaving St. Louis at night, the mining district is reached by sun- 
rise. The country will, however, suggest no feature of the camp, as 
none of the mines are within view of the railroad. The tourist will 
be charmtni with the fertile prairie farms and vast apple orchards. 
At Springfield he will find a modern city with beautiful homes and 
all the conveniences of rapid transit. Here are the residences of 
many of the rich mine owners of this district. Big institutions that 
draw their support from the mines are located at Springfield, not 
the least of which are the immense shops of the St. Louis and San 
Francisco railroad — that artery of commerce which reaches almost 
every camp in the district. The shops of one other railroad are 
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located here also, besides several factories for the manufacture of 
ore mills and mining machinery. Here is the famous Dniry Col- 
lege with its broad campus and elegant buildings, Ijesides a score 
of other noted schools, including the magnificent high school build- 
ing. 

Leaving Springfield several small mining camps are passed, 
notably at KepuWic and Billings; but this will not be observable 
from the train. A magnificent farming country is traversed, and 
in forty minutes the train sweeps aroimd a curve and the famous 
mining camp of Aurora lies before you. 




THE AURORA CAMP. 



To one who has never visited this district, it is imix)ssible to 
convey an idea of the interesting ol)jects to be seen here. Not long 
since, the town of Aurora was an miknown country village surround- 
ed by productive farms. Today these same farms have lost their 
agricultural features forever. Mountains of rock and debris have 
converted their once monotonous features into miniature Alps. 
Millions of tons of rock have been removed from the bottom of a 
thousand yawning shafts and are jDiled up in immense heaps some of 
which cover many acres, extending fifty or sixty feet in height. 
Busy mills crush the pay rock and separate the ore from the chat. 
By day and night, in shifts of eight hours each, the miners delve 
in the shafts and drifts; tubs of ore ascend as rapidly as steam and 
electricity can handle them, The ore is dumped on a platform and 
passes thence to the rolls ; powerf td iron jaws crush the rock and 
flint to powder; thence it passes over the jigs, where the ore, mixed 
with water, is given a vertical motion until the heavier particles of 
lead and zinc arrange themselves below, and the lighter i)articles of 
rock, coming to the surface, are carried away to be piled ui3 in 
immense heaps without. These great mountains of chat have 
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become typical "white elephants." They have grown in extent until 
they threaten to engulf the very inill^ themselves. A feeble effort 
has been made to haul this crushed stone to the various towns and 
cities in the district to be used for macadamizing. Altho hundreds 
of miles of excellent streets and roads have been built and are being 
built in this section, the mountains of chat are increasing rapidly. 

From Aurora the railroad again traverses thru miles of charming 
rural scenery to Monett. Here is a parting of the ways. Our train 
is separated into three sections, each of which is attached to an 
awaiting train. One of them will go to Arkansas and thence to 
Texas. When we are ready to visit the north Arkansas part of this 
district we shall take this route. The second train goes thru the 
old mining camp of Granby where zinc was first recognized and 
where lead was mined sixty years ago; thence it goes to the beautiful 
Indian country, Oklahoma. The third and last route is the one for 
us, where, still traversing the orchards and fields of Lawrence coun- 
ty, we flash thru the prosperous mining camp of Wentworth. 

Now the mines become more frequent. Here and there dot- 
ting the rural scenes are isolated mills and fresh prospects. Every 
stage of mining development may now be noted— the white tent of 
the prosi^ector, where his faithful wife is rearing a brood of tow- 
headed yomigsters who may be seen scrambling alx)ut the door of 
their frail domicile, is within easy call of the *'prospect,'' where the 
husband, assisted by one or more clay-besmirched ''pards," is 
laboriously sinking a shaft. What keen hopes of succ^f^ss and 
visions of future wealth sweeten his labors. Tomorrow if you pass 
this way again you may find upon this site a prosperous mining 
plant and may have some one tell you that there was where "Bill 
Smith got his start" and that Mr. William Smith now resides in 
Carthage, enjoying the thousands that annually jxjur into his cof- 
fer; or perhaps you will find the prospect abandoned, with weeds 
o'ergrowing the spot and have some one inform you that that was 
where "Bill Smith 'dropped his wad' " and that he is now gone 
back to Kansas to his "wife's people"; for such is life in the min- 
ing camp. 

From Wentworth to Carthage is scarce an hour's run. Now 
we are among the aristocracy of the "Joplin camp." When a man 
"strikes it rich," he goes to Carthage to live. Here are the beau- 
tiful homes and spacious lawns of the zinc millionaires who do not 
live in Boston. But the train speeds on past the rock quarries of 
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Spring river into the heart of the greatest zinc mining camp of 
America— the Galena- Joplin cami3— thru Oronogo, Carterville, 
Webb City and Joplin, and thence a short nin to Galena. 

Mines are upon all sides of you; with heaps upon heaps of rock 
and momitains of chat; smoke of the mills rising from every point 
of the comixiss; electric lines binding the entire camp into one 
great straggling city; thousands of families living in tents for the 
want of houses to accommodate them, seeking that fortune which, 
tho in apparent reach of all, is, nevertheless, realized only by a few. 

On Saturday night the business streets of Joplin form one of 
the great curiosities of the camp. The miners and their numerous 




EMPIRE SMELTING WORKS. 

families pack and jam the business thorofares till they resemble the 
scene of a fete. In the mining camjD all business is settled and all 
balances made on Saturday. Ore is sold on this day; men are 
paid, and there is a general balancing of all scores; banks are open 
until 10 o'clock p. m. Joplin is the shop, the factory and the sup- 
ply point of the camp, and while it has many beautiful residences, 
it is the home of the employe rather than the mine operator. 

Here also we encounter our first lead and zinc smelters. It is 
at this point that the producer and consumer meet. The greatest 
zinc mines of America ellx)w the largest zinc smelters of the west- 
em hemisphere. Further west in the gas and coal belt of Kansas, 
along the Frisco line, are other smelters which convert the ores of 
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this district into marketable si^elter. A visit to one of the big zinc 
smelters of this district is highly interesting and instructive. You 
can note the j^rocess by which the sulphur is roasted from the zinc 
and thence liberated by a flux of carl)on, which mider great h(»at 
combines with the oxygen that has rephic^l the sulphur in the 
roasting process. But our field is too broad to justify a minute 
description of the smelters in this brief article. 

We leave the Joplin camp, change cars at Monett, and procecxl 
thence, via the picturesque health resort of Eureka Springs mid the 
cedar mountains of White river, thru the tunnel which divides the 
limits of the Kansas-Missouri district from that wonderful region 
of north Arkansas. 




EUREKA SPRINGS. 

We are now uix>n n new road which ^x^netrates the most 
remarkable section of America, where zinc is not mined at the l)ot- 
tom of black shafts, but is quarriiKl from the mountain-side in th(» 
full light of day. When we have taken up the gt^ological feature of 
this section, you will understand why they delv(» for zinc at Joplin 
and quarry it from the mountain-side at the Morning Star. It 
would not 1k» possible in our limit^nl space to visit the numerous 
interesting mines and natural curiosities of Boone, Marion and 
Baxter counties. The mining in this region in many resix'cts is a 
duplicate of the early days in Colorado. Here you will find the 
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typical miner's cabin ix^rchecl on the mountiiin-side or lost in the 
deep shadows of the giilch. You will hear them talk of ^'staking 
out claims,"' and *'doing assessment work,'' accompanied by the 
usual vernacular of the western mining camp. 

Unlike the Joplin district, with its stretches of farm lands and 
orchards, the landscaix* of north Arkansas is mountainous and in 
many places grandly picturesque. Streams of crystal waters wind 
tortuously benc»ath overhanging bluffs: the valleys are narrow but 
very fiTtile. The entire landscaix* presents almost an mibroken 
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forest of pine and oak. In some localities, however, especially in 
Boone county, large areas hav(* been cleannl up and now supi)ort 
productive farms and orchards. Dotted thruout this section are 
substantial towns, generally in pictun^sque locations. The famous 
mines of north Arkansas an* not duplicated elsewhere, except in 
the soutliern part of Missouri, especially in Taney county. At the 
Morning Star, several hundred feet al)ove water-level, the ore 
dei)osit, principally of zinc carbonati*, has been ex^xised for more 
than a thousand fet4 horizontally, with a varying thickness up to 
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fifty feet. Of course this is not solid ore, but carries the mineral 
in veins and pockets, permeating the ledge in all directions. In 
north Arkansas are fully four hundred or five hundred mines and 
prospects of a similar nature, where the ore is either mined against 
a i)erpendicular face, or by drifting back into the mountain. 

The railroad from Eureka Springs to Harrison is just com- 
pleted. A flood of people, all seeking their fortune in one manner 
or another, is ix)uring into this region. While many are coming 
by rail, there are thousands arriving in every imaginable kind of 




NEAR EUREKA SPRINGS. 

conveyance. They are overflowing the towns, and prospecting 
every gulch and hollow for mineral. Here, as at Joplin, fortunes 
are being made almost V)etwe(*n two suns. Tlie very air seems to 
quiver with excitement. 

The railroad terminates at Harrison; from thence remoter 
parts of this interesting section must be reached by means of car- 
riage or on horse-back. From Marion county thru Baxter in 
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Arkansas and Ozark in Missouri, the route li(»s thru picturesque 
valleys and over ru^^^xl mountains. At every turn may Ix^ seen the 
prosi)ector in s(*areh of ore. Mineral has l)een discovered and 
prosi)ects developtKl in the most inaccessible jjlaces, where at i)res- 
ent the expense of frei^htin^ the ore precludes the ix)ssibility of 
any revenue. But men are willing to wait for transportation, feel- 
ing proud of their* possessions and the knowledge that some day — 
tho that day may be remote^ - they will enjoy wealth. Many of these 
mining prospects, altho not x>roductive of any revenue at present, 
and may \ye not for years, nevertheless, are changing hands at fair 
valuations. Some of them fifty miles from a railroad have lx*en 
sold for large amounts ranging up to a hundnnl thousand dollars. 

In Taney county another scene of activity is presented. The 
Chadwick branch of the Frisco railroad is al)out to be extended 
south thru Taney and Marion comities. The miner and prospector 
are hurrying in, to secure footholds bt^fore the advent of the rail- 
road advances land valu(»s beyond their n»ach. 

That peculiar geological feature, a fissure known as the Ten 
O'clock Run, jxmetrates the southwesttTii part of Taney county. 
Along this break and on either side thereof for several miles are 
numerous dejxjsits of zinc ore. Tht» Pine mountain sub-district, 
like the north Arkansas camps, shows the same si)ectacular exhibit 
of zinc carlx)nates. 

Passing up thru Taney county into Christian, we find an old 
and still prosi)erous camp in the Elk valley south of Ozark, where 
lead was mined and sm(*lt(»d fifty years ago. Thence by rail to 
Springfield, and our brief and hasty tour of the Kansas-Missouri- 
Arkansas district is complete. 

Having journeyed over the surface, we will now investigate the 
geology of the district and the formation of the ore dejxjsits. At an 
early ix^riod in the geologic history of America the region now occu- 
pied by th(» Kansas-Missouri-Arkansas mining district was a 
shallow sea uix)n whose ImhI were deix>sited hundreds of feet of 
limestone. Zinc and lead, which are widely distributed in natun\ 
and which have not only been identifiixl in all thf» country 
rocks of this region but have also b<»en d<*tect(Hl in minute quanti- 
ti(»s in lx)th fresh and salt water as well as in i)lant and animal life, 
formed a part of these thicrk strata. The rock in this section 
rangt»s from the Cambrian thru tht* Silurian to and including the 
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Subcarlx)niferoii8. The Silurian rocks are characterized by alt^»r- 
nate strata of close-textured limestone, chert, sandstone and shale. 
The limestones contain a considerable percentage of magnesia; 
they are frequently fine-graintni, but coarsely granular or cryst^iUine 
varieties are abundant. The cherts are less abimdant than the 
limestones, but being comi)aratively indestructible are apt to accu- 
mulate wherever the surface rock has lx*eii extensively eroded. Con- 
siderable quantities of chert may be found thruout many parts of 
the district, esjx^cially in the southwestern part. They are indis- 
putable evidence of vast erosion in the past. The Subc^irboniferous 
limeston(*s which fonn thi» coimtry rock in most of this district, are 
closely crystalline, contain abundant crinoid stems and other fossils^ 
and burn readily into lime. Alternating with the limestones are 
IxkIs of shale and strata of sandstone and chert. 

At one time, the Missouri-Kansas-Arkansas mining district 
was a level plain, the \hk\ of an ancient ocean, which may after- 
wards have lwH*n coven^il in plac(»s with the dense veg(?tation 
jx^culiar to th(^ Carl)oniferous age, as thcMV are yt»t traces of coal 
di'posits in many places thruout this district. At an early ix*riod 
internal forces elevated th(» rock along a northeasterly and south- 
westerly axis, forming what is now th(» watershed l)etween the 
()sag(» and White river basins. The strata dip to the W(*st, the 
Subcarl)oniferous rocks disai)pearing under the Carlwniferous strata 
of Kansas. To tin* south and east tin* streams have cut dtH'p 
chann(4s. In many places in the southwestern part of this dis- 
trict th(» Subcarboniferous rocks have* disapi)eare(l and the Mag- 
n(»sian stories beneatl\ is deeply (»ro(hxl. The lx)undaries of the 
Subcarl)onif(TOUS rocks arc* markinl by w(»ll dt^iined escarpments 
averaging at least two hundrcKl feet in height, and wh(Te the next 
formation below has bet»n cut thru by the drainage chainiels it is also 
markcxl by similar escarpments. One of tlu* characteristic features 
of the limestones of this section is thinr readiness to disintegi'ate 
und(T the action of solvent agents: thus a crevice which i)ermits the 
entrance* of solvent wat(*rs may in time become a vast cavern. A ver- 
tical fissure extending to great depths btn-omes a chinuK^y, on either 
sid(» of which, at various hovels, spacious caverns are formed by the 
slow dissolution of the wall rocks. In tinu* as the strata are dissolveil 
these oix-nings l)ecome filled with chert and clay— the residuary 
matter of the former thick overlying lime rocks. The zinc and lead 
which are disseminated thru the original strata are carrl(^l down 
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in solution thru; these openings, and are concentrated at the base 
and along the sides of these underground passages. 

Sometimes solutions carrying zinc and lead act as solvents uix)n 
the limestone thru which they ptTcolate, taking uj> lime and deix)sit- 
ing the metallic substances. This may continue for long periods 
until the lime rock is completely changed. The forms of the 
deposits are irregular, frequently ramifying for hundreds of feet, 
narrowing ^to mere veins, and again broadening out to immense 
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chamfers. In the Joplin and Aurora camps these cavernous depos- 
its are encountered at vnrious depths — from a few feet to several 
hundred beneath tht» surface, and so vnst are some of th(»se rooms 
that many hundred thousand dollars worth of ore have Iw^eu reniov(Hl 
without exhausting tin* deixjsit. In Stone. Taney, nnd ( )zark coun- 
ties in Missouri, and in CaiToll, Boone. Marion, nnd Baxter counties 
in Arkansas, the erosion has bec^n so much gn*ater. and tlu» streams 
have cut such deep channels that the water-level is some six hun- 
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drtnl feet lower^ ^(*olo^ically as well as tojxj^-aijhically, than it is in 
the Joi)liii sub-district. Here the ori^nal ore deix>sits in the Sub- 
carl )oniferous and Upix*r Magnesian limestone are left above the 
ancient water-level, where they were de^KDsited thru the same agents 
that formed the Joplin ore. In this re^jion the space between th(* 
mountains from summit to summit represents the work of past ero- 
sion. The ores, l)oth disseminatKl and concenitrated, which were once 
in place alx)V(^ the valleys, have been carried down and re-deposited 
wlu4-ev(»r they found oix^n ground l)eiu»ath ; therefore in this section 
the prosi)ector looks for ore from the mountain-top to the valley, 
and finds rich dt*i)osits by shafting down beneath present water- 
levels. 

In the Joplin district three principal grades of ore are miiunl 
for commerce: Lead, "silicate," and *'jack." Silicate and jack are 
th(» minei's' nanu*s for Calamine and Sphalerit(\ 

Native h^ad is not found in any of these camps. Galenite, lead 
sulphid(s is blue-gray in color, opatjue, with bright metallic luster. 
Its gravity is 7.4; hardness 2.5; melts at nnl heat and volatilizes at 
white heat; crystallizes in the common form of a cubt^ or a cube- 
octahedron. It is a compound of lead 86.6 jjarts, and ItlA parts of 
sulphur. It is never found pure in nature, always being in combi- 
nation with silver, copper, zinc, antimony or bismuth and sometimes 
gold. 

Calamine- is zinc silicate, being 67^ ix^r cent, zinc oxide, 7.5 pc»r 
ci'nt. water, and the balance silicate. In color it ranges from pure 
whit(^ to yellow, brown and bluish. 

Sphalerite, commoidy called ''blend(»" or '*jack," is the princi- 
pal ore mined in the Joplin district. When pure it is colorless; 
but it is more often found yellow, brown or black, often green, gray 
and bright red. The composition of pure Sphalerite is thirty-three 
parts sulphur and sixty-seven i^arts zinc. It invariably contains 
as impurities, iron, copper, manganese, and sometimes silver. Its 
various shades of color are due to the impurities. 

The princii)al ore of the north Arkansas district is Smithsonite 
—zinc carlx)nate. Smithsonite, however, is found thruout the entire 
district, but in the southern part of Missouri and the northern part 
of Arkansas vast deix>sits of this ore are encountered in connection 
with Calamine, Sphalerite, and Galenite. Smithsonite is normally 
white, but often gray, yellow, brown, even green and blue. The 
variety '^Turkey Fat" is bright yellow. Pun* Smithsonite is com- 
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posed of carlx)ii dioxide 35.2 parts, and zinc protoxide 64.8 parts, con- 
taiuiii^ 52.3 i)er cent of zinc. It is claimed that some forty-ei^ht 
varieties of Smithsonite have been identified in the north Arkansas 
cami)s, but it is very probable that there is no essential difference 
between these varieties except in the* detijree of impuritit^s found 
associated with them, and which occasions the variety of colors and 
difference in crystallization. 

At least fifty yer cent, of all the zinc ore produccnl in the 
United States is mined and smelted in the Kansas-Missouri dis- 
trict, but none of it is consumed within the area mentioninl. The 
uses of zinc are many, principally for electrical and galvanizing 
purposes: but it is not the j^rovince of this article to enter ui)on a 
description of the numerous uses of zinc six^lter. 

Before concluding, I desire to acknowltxlge my indebtwhiess to 
Mr. Bryan Snyder, General Passengt^r Agt^nt of the St. Louis and 
San Francisco Railroad, for the illustrations which embellish this 
article. They are select(*d from views usihI in illustrating attract- 
ive descriptive publications issutKl by the department under Mr. 
Snyder s direction, and distributed gratis to anyone interested in 
this section, uixjii application to him at St. Louis. 



THE CANALS AND LOCKS AT SAULT STE. MARIE: 
THEIR DEVELOPMENT AND IMPORTANCE 

BY E. E. FERGUSON, SUPERINTENDENT OF SCHOOLS, SAULT STE. MARIE 

The early explorer found, stretching southeastward from the 
head of Lake Sui^erior. one continuous waterway nearly twelve 
hundred miles in length, the only barrier to the successful naviga- 
tion of which were the rapids connectinjj: Lake Superior and Lake 
Huron. Here, within the distance of a mile, the cool and crystal 
waters from Sui)erior rushed splashing and dashing down a decline 
of al)out twenty feet. 

No l)oat was jxjwerful enough to ascend its turbulent waters 
and no pilot skillful enough to direct his cargo down its rocky 
cliami(»]s. Hence for years freight was brought to the head or foot 
of the rapids, and carrifnl by jx^rtage to l)oats awaiting to take it 
forward on its journey. 

But as the extensive mineral resources of this upjxn- section 
began to be discov(Ted and demanded in the markets of the world, 
nu^hods were advanced for overcoming the great loss of time and 
moiu^y caused by the ix>rtag(» at the "Soo" rapids. Immediately 
ui)on the admission of Michigan to statehood. Governor Mason 
called the atttuition of the state legislatun* to the advisability of 
constructing a ship canal and locks at the rapids. He claimed it 
would not only ex^x^dite traffic, but would facilitate in the oixjiiing 
up and development of th(^ state. As a n^sult, the legislature 
passed an act March 22, 18J37, appropriating §25,000 to be expended 
for plans, estimates and surv(\ys for a ship canal. The affair was 
taken up with dispatch, and, in less than a year, the governor 
reported to the state legislature that a canal and two locks could 
be constructed for about $115,000. That l)ody at once made the 
refjuired appropriation, and the following year the contract was let 
and work was bc^gun. The proposed right of way touched a tract 
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of ground owned by the national government uix)n which Fort 
Bnuly was located. As the commander of the fort made strenuous 
objections and was sustained by the national government, the work 
had to be abandoned. 

Five years later, in 1843, the legislature, beginning to see that 
such an improvement would be not only a local but likewise a 
national benefit, asked Congress to assist in the enterprise and 
make an appropriation for the work. This was refused tis were 
likewise similar requests made during* the next decade. 




EXCAVATING FOR THE CANAL. 



During these years tlu» minc^rnl discov(»ri(»s of the Upi)er 
Peninsula surjmssed the fondi^st hopes of tlie most sanguine mine 
owner, and the people of that section b(»gan to realize that a sliip 
canal at the mouth of Lake SuiM^rior was an absolute necessity. 
As a result, a committee from Michigan spcMit tht? winter of '51 
and '52 at Washington, trying to secure the i)assage of two bills. — 
one to grant 750,000 acres of land, the other to approj^riate §5(X),- 
000 to assist in the construction of the canal. Altho only the first 
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bill was passed, nevertheless the state government was not dis- 
couraged, but immediately took steeps toward the fulfillment of 
their cherished plans. In June, 185)5. work was begun and in less 
than two years the canal and locks were completed. The canal was 
5,400 feet long, 100 feet wide and 12 feet deep. The locks, two in 
numl)er, were 850 feet long, 70 feet wide, and 11^ feet deep over 
the[miter sill. The entire cost was very nearly $1,000,000. 

Altho the plans as carried out were nearly four times as 
extensive as^those at first proix>sed, nevertlieless the added inii)etus 




STONE PLANERS: PREPARING THE STONE BLOCKS FOR THE CANAL. 



caused by a continuous passage from Lake Superior to Lake Erie 
so increased the traffic that in a few years it became evident larger 
locks were iuH*essary. During this time the locks were owned and 
operated by the state.— a small toll being charged each vessel; but 
as the future possibilities of the locks, and the demands of the trade, 
l)egan to dawn upon the governor and the legislators, they passed 
a resolution setting forth the imix)rtaiice of the work and urging 
Congi'(*ss to assume charge. As the canal was then owned by the 
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state, it was first necessary to arrange the transfer of the state's 
interest to the national j:^overnment, which was done by the le^is- . 
lature in 1869. The following year the national government, under 
the efficient direction of General Poe, began a systematic investi- 
gation of the conditions and needs. Later the snixjrvision and 
construction were transferred to General Weitzel after whom the 
first national lock was named. The work of dee^Dening the canal 
and building the lock consumed eleven yeare, and was completed 
September 1st, 1881. This lock was constructed on a different 
and more extensive plan than the one built by the state. A single 
lift took the place of the two, and thus time was saved. The lock^ 
which is still in use, is 515 feet long l)etween gates and has a lift 
of 18 feet. The cost to the government of deej)ening the canal and 
constructing the lock was $2,150,000. 

As the Weitzel lock allowed bofits drawing 17 feet of water to 
enter, the shipping interests at once advocated the advisability of 
deepening the shallow places in the channel along the lakes to the 
same depth. Before this improvement was completed, the volume 
of commerce had so increased that it was evident more and larger 
locking facilities would have to be furnished. It was not an uncom- 
mon sight to see vessels lined up for half a mile hoih above and 
l)elow the locks, awaiting their turn to be loc»ked thru. As vessels 
frequently had to wait from twelve to thirty-six hours, the aggi*e- 
gate loss in time and carrying power was very large. When this 
condition was brought to the attention of the national government. 
General Poe was asked to investigate and make a rei)ort. He did 
so, and in 1886, plans were submitted which jjrovided for an addi- 
tional lock and a deeix?ning of the canal to twenty feet. The plans 
were favorably received and adopted, so that on May 4, 1887, active 
operations were begun on the new or Poe lock. 

A bird's eye view of the canal, locks and surroundings is shown 
in the cut on the following page. On the left may be seen the gov- 
ernment pirk with its curved walks and well kept grounds. In its 
rear lies the western part of the city of Sault 8te. Marie, Michigan, 
with a large tourist's hotel, th(^ Irotjuois, in the foreground. To 
the right of the locks are the 8ault Rapids with the International 
railroad bridge in the distance. Extending thru the ctniter of the 
picture are the canal and locks. The canal which leads from the 
lower end of Lake Superior to tlu^ locks proper is shaped like the 
letter Y. In order to divert the course of the water, and lead it ui> 




06 

< 

h 
h 

tfi 

U 

o 

X 

H 

o 






THE SAULT STE. MABIE CANALS 79 

to the locks, it was necessary to construct thru the solid rock this 
canal which is twenty-five feet deep and over a mile in length. The 
left hand arm of the Y leads to the Weitzel lock; the right hand 
arm to the Poe. The picture which is intended to show the rela- 
tive location of the different places, necessarily represents each 
part on a small scale. The small boat, or tu^. appears like a toy. 
yet it was probably seventy-five feet long. When this comparison 
is taken into consideration, a better idea can be gained of the size 
of the other three ]x)ats and the cajmcity of the locks. 

If the reader has never seen locks in operation and has as 
meager an idea of the way they are operated as the writer had at 
one time, a description of the method of operating may not be out 
of place. A lx)at from Lake Su^x^rior desiring to be locked thru, 
comes down the canal to either end of the Y arm. Both gates of 
the lock being closed, the water from the canal is admitted to the 
lock by means of valves. When the watt»r in the lock is on a level 
with the water above, the valves are clost»d, and the upp(*r gates, or 
thos(» next to the lx)at, are opened. The vess(4 enters and the gates 
are then closed, thus cutting off any further flow of water from 
above. One might at fii-st think that now would Ik* the* time to 
o^H^n the lower gates and allow the ]>oat to start on its course: Imt 
a moment's reflection will revival the fact that tlu» captain does not 
desin^ such a rapid start as would ])e given the boat, were it ix>s- 
sible to oi^en the 1ow(T gates find allow th(» water to suddenly shoot 
down nineteen fe(4 to the lev*4 of tht» water below. To overcome 
this difficidty, valves are plactnl below tlu* lower gates, so that ])y 
opening thes(» the wat(T and boat in the lock gradually come to the 
lev(»l of the watt^r ])elow. Whc^n this has Iw^t^n acconiplish(*d the 
low(?r gates are easily opened, and the boat is rt^ady to pursue* its 
onward course. 

When a lx)at wishes to pass to Lake Sui^^rior the ope^ration is 
just reversed. The upper gates are then clostnl and the lower gates 
oi>^n(Ki, so that the water in the lock is on a level with the wat(»r 
below. The boat passes in, either by its own power or by the 
assistance of a tug, and the lower gates are clos(»d. Then water is 
admitted to the lock until it reaches the same level as the water 
above, when the upper gates are opencnl and the boat is ready to 
enter Lake Superior. 

At each lockage, it is ix)ssible to pass from two to six boats, 
depending upon their size. When it is said that such a fleet has 
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been detained by the lockage less than a half hour, but a meager 
idea is gained of the work that has been accomi3lished. If the 
freight carried by this single lockage had been alx)ard a rapidly 
moving freight train, the train would not have been able to pass 
the locks in any less time than it took to make the lockage. When 
it is said that the largest boats are nearly five hundred feet long 
and carry upwards of eight thousand tons, the true imixjrtance of 
the facts are again apt to \ye underestimated. The mind does not 
easily grasp eight thousand, esjK^cially when it is expressed in a 
unit which is itself two thousand times as large as our familiar unit 
— a pound. If the single cargo of one of these large freighters 
were loaded on standard freight cars, it would require a train four 
miles long to transport it. Another shift of the kaleidoscope 
reveals the fact that it would take 11,200 acres of wheat yielding 
twenty-five bushels i)er acre to supply one cargo for this freighter, 
and yet by means of the locks she is raised and lowered with i)er- 
fect ease, and so (quickly that she is scarcely detained in her onward 
course. To still further appreciate the importance of the locks as 
a factor in commerce, one has only to think of the time and later 
it would take to uidoad a single cargo as described above, carry it 
around the rapids, and reload it on anotluT l)oat awaiting to carry 
it forwanl. It can safely be said that the time it would take to 
make such a transft^r would be alx)ut fivt* days. This being the 
case, a very accurate estimate of the money loss such a delay would 
cause is available. Last yt»ar a large freighter, the Houghton, ran 
aground a few miles below the locks, sank, and closed the channel 
to all vessels drawing more than thirteen teoi of water. The block- 
ade lasted five days, during which time only the vessels drawing 
more than thirteen feet of water were detained. From a detailed 
report compiled by the chief clerk of the locks, it is shown that the 
direct loss to shipping interests, exclusive of damage to boats, 
caused by that five days delay, was about $500,0(X). It must be 
rememl)ered that only the largest boats were detained, and then 
only alx)ut as long as it would take to make a ix)rtage of the 
freight; hence the §500,000 represents only a part of what the locks 
save every five days during the busy season of navigation. 

The Poe lock, in its conct»ption, construction and equipment, 
is considered by eminent engineers as a model. It has th(^ distinc- 
tion of being the largt^st lock in the world. The lock proper is 
eight hundred fe(»t long, one hundred feet wide, and twenty-one 
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feet deep, and required a force of about two hundred men working 
with the most modem improved and labor saving machinery nearly 
nine years to complete it. The stone for the sides and walls were 
taken from Lake Erie and the St. Mary's river. They were brought 
in huge blocks and landed on the pier a short distance below the 
lock. Here they were sawed and planed into shape by powerful 
stone planers, as may be seen by referring to the cut on page 
76. These blocks were then taken by means of cars and large 
cranes and put in their proper places in the walls of the lock. 




TRAVELER ON LOCK WALLS: LOWERING ONE SECTION OF A GATE. 



After the walls had l>een finished, the work of building the 
mammoth iron g«ites was begun. At the lower end of the lock are 
three pairs of gates. The outer, or guard gates; the inner, or inter- 
mediate gates; and the middle, or regular operating gates. The 
intermediate gates are for use in case* of an accident to the regular 
ones. The guard gates are used when it is necessary to pump out 
the lock. The sections from which the gates were made, were 
handled by means of a ''traveler'' placed on the lock walls. The 
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accompanying cut represents the machine lowering one section of 
a gate into place. A comparatively few men were enabled by 
means of this device to handle easily a section so large that it could 
not have been moved directly if surrounded by men. 

The next figure, which shows the lower gates partly open, 
gives a better idea of the size of the gates, their shape* and the way 
they are hung. The gates are built on the arc of a circumference, 
the convex side of which is on the side from which the greatest 
pressure of water comes. They are hung to the walls like an ordi- 
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LOWER GATES, PARTLY OPEN. 

nary door and when ojjened, swing around and fit into gate recesses 
made for their reception in the walls of the locks. The ten-foot 
ladder standing against the left gate, or the height of the man on 
the gate at the right, furnish a good measure by which to judge of 
their size. The second pair of gates in the picture are the regular 
operating gates; the first pair are the intermediate; while the 
apparent wall at the farther end is the pair of guard gates, closed 
so as to keep back the water from below. The openings in the 



84 THE SAULT STE. MARIE CANALS 

floor of the lock lead to valves used in emptyinj^ the locks. At each 
end of the lock there are six such valves, each of which has an 
unobstructiKl oi)enin^ of sixty-four square feet. With either set 
of valves open, the locks can l)e filled or emptied in about six 
minutes. 

The Poe lock machinery propter is divided into two parts, the 
operating plant and the pumping plant. The operating plant con- 
sists of six machines placed on the walls of the locks, and used to 
swing the gates: twelve engines, used to operate the valves; and 
two hydraulic capstans together with th(»ir necessary appurte- 
nanc^^s. There is a machine for each leaf of the regular or working 
gates. By an ingenious arrangement of the cal)le connecting the 
gate with this machine, the course of a gate while being operated 
can lx» quickly revc^rsed. The two hydraulic capstans are for use 
in handling vessels having no i)ower. In the basement of the power 
house are locatt^d two thirty-horsepower turbine whe(*ls, driven by 
waterpower. These turbines in turn drive thre^e high pressure 
pumj^s for accumulating or storing ux) jxjwer while the locks are 
not in operation. By means of these accumulators an additional 
pressure of from 400 to 500 pounds to the square inch is available, 
and can be delivered to the engines as desired. When the expres- 
sion, "emptying the locks'' was used, it did not mean that the water 
was all removed. It simi^ly meant that the water in the full lock 
was lowered until it was on a level with the water below the locks, 
which ojjeration is necessary every time a boat is to enter the locks 
from l)elow\ Under such a condition the 'Vnii)ty lock*' still has a 
sufficient depth of water to allow the lx)at to enter, or about twenty- 
one feet. For completely emptying the lock chamber, as is neces- 
sary in order to make certain repairs, there is the pumping 
machinery, which is also located in the bas(>ment of the power 
house. It consists of three centrifugal pumps each of which can 
discharge a strt*am thirty-six inches in diameter. These are driven 
by three* Westinghouse comi)ound engines whose combined horse- 
ix)wer is 1,050. Each pumj) while working removes 20,000 gallons 
of water jxt minute; and all working together have emptied the 
locks in less than three hours. 

In 1892 the Canadian government began th(^ construction of a 
canal and locks. They are located directly opposite the American 
canal, with only the rapids intervening. The work was completed 
in three years, at a cost to the government of aljout §5,000,000. As 
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no charge is made any vessel for lockage either at the American or 
the Canadian locks, and, as it is necessary for vessels locking on 
the Canadian side to ^o slightly out of their course, a somewhat 
larger number pass thru on the American side. During the season 
of 1899, eighty -eight ix^r cent, of the freight and sixty-eight jx^r 
cent, of the total number of passengers passtxl thru the American 
locks. 

Several times since the opening of the locks, accidents have 
occurred that have prevented their being oix^rated for several hours, 
or even days. The cut on preceding page was made from a picture 
taken at such a time. Altho a gi-eat many captains anchor in the 
river so as to avoid dockage, yet a glance at the long line of masts 
giv(»s a pi»rson a very fair idt»a of the size of such a blockade. At 
such timers the loss to shipping interests is very great. As soon as 
the repairs have Ix^en made, there is uneasiness among the masters 
of the vessels, efich longing to get first place. Here, as well as dur- 
ing the lockage of every vesst^l. each boat is under the direct con- 
trol of the sui)erintendeiit of the locks and his assistants. The 
regular crew of the vessel has nothing to do exc(?i)t to obey ortlers. 
If such niles did not exist, th(^ strife among the captains would be 
a constant source of annoyance, and the crowding for first place 
would lead to many accidents. The government exercises very 
strict surveillance not only while the l)oats are in the vicinity 
of the locks, but also whih» th(»y are passing along the St. Mary's 
river which connects Lakes Superior and Huron. On account of 
the many narrow and crooked channels in this river, a lx)at is not 
allowed to pass another or to come within a quarter of a mile of 
another going in the same direction. Neither are they allowed to 
run faster than nine miles per hour while passing thru the greater 
part of the river. Watchmen are placed along the course to see that 
all boats strictly obey the regulations; and the master who forgets, or 
dares to disolx^y, usually receives, as a memory stimulator, a fine 
of several hundred dollars. Until these regulations were made, the 
truth of the old adage, *'The more haste the less speed" was often 
exemplified. Vesselmen in their eagerness '*to make time'' would 
attempt to pass, occasionally colliding and sinking their vessels and 
thus putting a stoj) to all traflSc for some time. 

The records for the season of 1^K)0 show that vessels necessarily 
spent 19,3(if) hours and 88 minutes in canal, or an average of 1 
hour and 10 minutes and 59 seconds, which includes time waiting 
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for lockage and passage thru locks and canals, the latter being 1 3-5 
miles long. Other delays at canal which included taking on sup- 
plies, waiting for daylight or favorable weather, amounted to 
16,298 hours and 31 minutes. The railway swing bridge across 
the canal has not delayed the passage of vessels in a single instance, 
but the total delays to trains amounted to 56 minutes by passing 
boats temporarily preventing the closing of the bridge. 

American vessels carried 97 per cent, of the total freight, and 
42 per cent, of the total number of passinigers; Canadian vessels 
carritnl 3 per cent, of the total freight, and 58 per cent, of the total 
number of piissengers. The total valuation jjlaced on freight car- 
ried, was $267,041,959. Cost of freight transportation per mile, 
per ton, was 1.18 mills; average distance freight was carried, 825.9 
miles; total amount paid for freight transjjortation, $24,953,314.71. 

The following statistics, compiled by General Su|x»rintendent 
Joseph Ripley, will be of interest: 

STATISTICAL STATEMENT SHOWING EAST AND WEST BOUND COMMERCE 

THRU CANALS AT SAULT STE. MARIE. MICHIGAN AND 

ONTARIO. FOR THE SEASON OF 1900 



EAST BOUND 



ARTICLES 



Copper Net tons 

Grain Bushels 

Building Stone Net tons 

Flour Barrels 

Iron Ore Net tons 

Iron. Pig Net tons 

Lumber M. ft. B M. 

Silver Ore Net tons 

Wheat Bushels 

General Merchandise Net tons 

Passengers Number 



U. S. CANAL 



CANADIAN I 
CANAL I 



126.071 

1 5,04.2,1 (H 

4.3.912 

0,123.240 

15,439.017 

19.985 

898.093 

110 

31,325.093 

05,87"! 

16,905 



4,395 1 

1,022,064 

4.99() 

631.030' 

1,003,9511 

90 

11,558 



9,163.6091 
20.458 
12,233 



131,066 

16,064.225 

48.M02 

6,754.876 

16.443.568 

20,075 

909,651 

110 

40,489.302 

80.333 

29,198 





WEST 


BOUND 






Coal, hard 


Net tons 


476.131 

3,4.S8.558 

212 

26.084 

97,101 

318,358 

394.KH5 

19.348 


39.384 
4X2.904 
5,600 
84.350 
18.409 
10.537 
60.179 
10,009 


515 515 


Coal soft 


^•ct tons 


3,971,462 
5 812 


Flour 


Barrels 


Grain 

\f anufactured Iron 


Bushels 

Net tons 


110,434 
115 510 


Salt 


Barrels 


328 896 


General Merchandise 

Passengers 


. Net tons 

Number 


455,064 
29.357 


Freight: 


Net tons 


19.102,494 
4.504,860 


1,429.999 
605.720 


20,532 493 


West bound 


Net tons 


5,110.580 




Net tons 




Total freight 


23.607,354 


2.035.719 


25.643,073 






Vessel Passages 

Registered Tonnage 


Number 

Net tons 


10.369 
20.130,782 


3,083 
2,179,052 


19.452 
22.315.834 



NOTB — In addition to the above traffic 15,500 cords pulp wood and 8.500.000 
feet pine logs passed over the rapids, bound for lower lake ports. 
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THE SAULT 8TE. MARIE CANALS 



COMPARATIVE STATEMENT OP LAKE COMMERCE THRU CANALS AT 

SAULT STE. MARIE, MICHIGAN AND ONTARIO, FOR 

THE SEASONS OF 1899 AND 1900 



ITEMS. 



Vessels: 

Steamers Number 

Sails Number 

Unregistered Number 

Passages 



Tonnage: 

Rcgtitered Net tons 

Freight Net tons 

Passengers Number 

Coal: 

Hard Net tons 

Solt Net tons 

Flour Barrels 

Wheat Bushels 

Grain (other than wheat).. Bushels 
Manufactur'd and pigiron, net tons 

Salt Barrels 

Copper Net tons 

Iron ore Net tons 

Lumber M. ft. B. M. 

Siver ore Net tons | 

Building stone Net tons 

General merchandise Net tons^ 



Sbasons. 



14,378 
4,776 
1,101 



20,25r> 



21,958.347 

25,255.810 

49.082 

841,281 

3,099.606 

7,114,147 

58.397,335 

30,000.936 

214,585 

316.636 

120.090 

15,328.240 

1,038.057 

487 

39,063 

687,484 



1900. 



14.426 
4.004 
1,022 



19.452 



22,315,834 

25,648,073 

58,555 



515, 

3.971, 

6,760, 

40,489, 

16,174, 

135, 

328, 

131. 

16,443, 

909, 

48, 
541. 



515 
462 
688 
302 
,659 
58r 
H9t> 
066 
568 
651 
110 
902 
39 



Increase. 
Per cent. 



Decrease. 
Per cent. 



16 



2 

2 

19 






39 


28 






5 


4 


31 
46 
37 


9 




7 






12 




77 


25 






8 



The United States canal was opened April 19 and closed December 12, 1900; 
season, 238 days. 

The Canadian canal was opened April 23 and closed December 16, 1900, season, 
238 days. 

Thanks are returned to Mr. McArthur and Mr. Fleming of the 
canal force, for assistance in securing the statistical information 
nsed in the article. The general views were taken by Mr. Bell of 
Sault Ste. Mari(s and the halftones were made for the Bulletin 
thru the courtesy of Mr. W. R. Callaway, General Passenger Agent 
of the Sault Ste. Marie Railway. The cuts representing the locks 
in course^ of construction are made from the government plates. 



EDITORIAL 

p , The Bureau of Geof^raphy began its second year 

The Bureatt ^^ January 1st, 1901, under very promising con- 

ditions. During the preening twelve months one 
thousand two hundred educational and scientific men and women, 
representing nearly every state, territory, and province in North 
America, had enrolled as active members; and about one hundred 
of these had expressed a desire to take part in the exchange of 
geographic material. The rapid increase in the number of sub- 
scribers to the Bulletin, and a generous advertising patronage made 
it possible to enlarge our publication from an eighty -page journal, 
as at first announced, to a hundred-page illustrated magazine. It 
is very gratifying to state that words of apj^roval have come from 
nearly all parts of the world in which geographic work of impor- 
tance is accomplished, and that our membership during the first 
two months of the new year has increased more rapidly than ever 
before. 

Articles lUtistrated A new feature for the current year is the free dis- 
With Actual tribution of sj^ecimens of lead and zinc ore to 

opfiritneos accompany the article on "The Lead and Zinc 

fields of the Ozark L^plift'\ These sj^ecimens are now nearly ready 
and will he sent, prepaid, to all members who have enrolled on or 
before March 25th, 1901. We hope to be able to continue this plan 
of publishing articles on type products — natural and manufactured 
— and of illustrating them with }x)\]i photogniphs and actual speci- 
mens. But the extent to which it will be possible to carry out this 
feature of the work depends very larg(»ly on the active cooperation 
of every member. Much can be done that will be of great value if 
we all cooperate in the matter of increasing our membershii>. Call 
the attention of teachers, school hoards, and librarians to the 
merits of the Bureau. Show them that a small annual fee entitles: 
first, to a year's membership in the Bureau; second, to the free 
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receipt of the Bulletin of Geof^raphy— four hundred pages a year, 
enameled paper, illustrated, full of helpful notes and articles; and 
third, to the opportunity of collecting valuable illustrative material 
by exchanges. Show them that membership in the Bureau is 
worth several times its cost, and is an advantage not to be over- 
looked by any pc^rson genuinely interested in geography. 

N f of ChA • Beginning with 1902 the Bulletin of Greograjjhy 
Membenhip Fee ^'^^' appear monthly (ten numl)ers a year) instead 
of quarttTly, and several other changes and 
improvements will be made. Until June 1, 1901, the annual fee 
will remain $1.0'J; after June 1st the annual meml>ership fee, 
including subscription to the Bulletin, will be SI. 50. 

p , Tlie lists imblished in this number, giving ap- 

Department proved material as well as the addresses of mem- 

bers offering material for exchange, indicate an 
increasing interest in the exchange department and a growing 
appreciation of its value. During the past year Mr. Philip Emer- 
son had general charge of this department of the Bureau and did 
much towards making the work a success. With this number Mr. 
Emerson retires from the Chairmanship of the Exchange Depart- 
ment, and all requests for information regarding exchanges should 
hereafter be sent to the Director of the Bureau, Winona, Minn. 
Mr. Emerson will continue his active cooperation in the work of 
the Bureau, and articles and editorial notes from his i^eii may be 
expected in early issues of the Bulletin. 

-, . I have been asked to plan a laboratory course in 

Answered physiography. Where can I iSnd helpful litera- 

ature on this subject? 
A very helpful article by Professor W. M. Davis on "The 
Etpiipment of a Greographical Laboratory" appeared in the Jour- 
nal of School Geogrdphy for May, 1898. Price 15 cents. Address, 
Journal of School Geography, Lancaster, Pa. The following 
articles will also prove very helpful: ^'Laboratory Work in Physi- 
ography'' by Dr. Henry B. Ktimmel, ''The Use of Physiography in 
Geography Study" by Prof. Ralph S. Tarr, "Physiograj^hy in 
Schools" by Prof. George L. Collie, and "An Introduction to Phys- 
iograi)hy of Land Forms" by Prof. William C. Moore. These four 
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articles apiDeared in the Bulletin of Geography for March, 1900, 
Also read '^Modeling Mt. Shasta" by R. S. Holway, and "A School 
Orrery'" by G. P. Eeclus-Giiyou, in the Bulletin for September, 
liKX). And consult the **Li8t of Books, Reports and Articles Deal- 
ing with the Teaching of Geography'' by J. F. Chamberlain in the 
Bulletin for June, 1900. 

Where can I buy the best lanterns and lantern slides at the 
lowest prices? 

This question is not easily answered. Low priced materials 
are not often the best. A very excellent lantern is made by A. T. 
Thompson & Co., 25 Bromfield St., Boston. The same company 
has the sale of a set of five hundred physical geography slides com- 
piled by the Massachusetts Geography Club. The Bureau also 
has a committee at work selecting a collection of geographical 
slides. A preliminary report of this committee can be obtained by 
writing to Mr. E. R. Shei^ard, 2931 Portland Ave., Minneapolis, 
Minn. E. M. L. 



f^^^ . . The Committee on Geographic Literature has 

Literature been organized and is at work. Geograijhic pub- 

lications, government reix)rts, and leading period- 
icals have been assigned; and, where possible, all valuable articles 
from the first issue down to the present time will be selected. This 
is a work of great magnitude, and results must not be looked for at 
once. The plan is to bring the work up to date and keep it there. 
The articles will be classified so as to be in the best shape for class 
use. The committee will begin imblishing lists of references as 
soon as possible. J F. C. 



^ , The writer lately read a book entitled '^Sunny 

Teachers Memories of ."" In it he found the words 

given below: what do they mean and what 
country was the book about? Saheb, tiffin, Parsi, bungalow, sari, 
howdah, mahouts, ghee, Vedas, cashmere, rupee, chetah, Aryan, 
jungle, Maharajah, syces, shikar, Brahmanism, mosque, nautch, 
fakir, ghat, Taj, punkah. 

The spring months are the best in the year to show from 
nature in the daily melting and freezing the effects of the sun's 
heating power at noon and in the early morning and late afternoon. 
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The explanation of these facts will naturally lead to the reasons 
for the heat of summer and the cold of winter, and finally to the 
change in the length of days and nights and the reasons for the 
four seasons. 

It is not diflBcult to get a class interested in a study and com- 
parison of the different kinds of soil to be found in the neighbor- 
hood of the schoolhouse. Talk a little about the qualities of lo^im, 
gravel, sand, and clay. Ask the children to search for the four 
kinds and tell you where they find each, and to bring a pailful 
of each kind. Plant seeds in the different soils and watch and 
record the results. All will thus become greatly interested. Much 
help will 1h* found in this study by reading a little book called 
" Talks about the Soi/," by Charles Barnard, published by Funk & 
Wagnalls Co., New York. 

We are happy to record that field-work is rapidly growing in 
practice in different parts of the country. School authorities 
should encourage it by allowing each school a small sum with 
which to pay transix)rtation, and encourage teachers to go with 
their classes in school-time, as they do in Germany. 

The Journal of Education publishes each week a list of 
valuable magazine articles on geography with a few wonls giving 
the gist of each article. 

The constant use of the blackboard with colored crayons in 
teaching is one way to arouse attention. 

Those who read Professor Dodge's ''Physical Oeography,^'^ 
will find it one of the best sui^plementary readers ever pub- 
lished. The strong ix)ints in the book are first its simplicity. 
Grammar sch(X)l children in the upper classes can readily compre- 
hend the subjects in the way the author treats them. In the 
second place the illustrations are telling; they illustrate the text 
and help tlu* reader to understand the meaning of the descriptions, 
as all pictures should do. Very many of the half-tones are evi- 
dently niad(» from photographs tak(Mi especially for the book 
and not picked u]} anywhere. In the next place the author has 
wisely made promin(»nt human and other life conditions in so 
far as they are dt*j)endent \i\yo\\ or d(»termined by the physical 
features of the world. These conditions are just what children 
can understand and enjoy. The work has been carefully and 
conscientiously done from the first to the last page. I suspect that 
adults as well as children will (*njoy reading this book. 
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Put some question to the class each day for investigation. Be 
careful not to make it too hard. 

Mr. Lyford of Worcester, Mass., hangs up before a window a 
frame of slides on some country and gives each child one picture 
to study. To help the children he gives them leaflets of informa- 
tion labelled and numbered to correspond with the slides. At some 
stated time the pupils report before the class the results of their 
investigations. 

Children like to draw maps because it gives them something 
to do. Map drawing is both pleasant and profitable if printed out- 
lines are used and not too much time is given to the subject, for maps 
are reproductions of facts leaniKl previously. 

China seems to be the attractive country at present. Ask your 
pupils to bring in every article they can find of value in reference 
to that country, and to be ready to tell you what it contains. 

While geography by definitions alone is a i^erfect failure, it 
does not follow that no definitions or definite statements are ever 
to be learned. 

Children in the sixth grade become deeply interested in learn- 
ing to read a weather map. Some daily pajjers publish a very 
good weather map in their afternoon editions. 

Why is your city, town or village situated where it is? K. 



The Brd f th ^^^ following interesting note appeared in a re- 

P^^lc ^^^^ issue of the New York Independent. It will 

be profitable reading for every student in geogra- 
phy. ''In considering the projetit for a Pacific cable. Congress will 
be assisted by an interesting rejjort of the survey made by the 
Navy Department. A sketch of the first part of this survey was 
published last year, and now an account of the entire investigation 
is accessible. It ai^i^ears that the surveyors on the ship "Nero" in 
their later explorations were able to measure the depth of the re- 
markable submarine a])yss discovered by them last year on the 
route from the Midway islands to Guam. On tlu* first voyage 4918 
fathoms or 29478 feet of the sounding wire were unwound without 
reaching the bottom, and there was no more wire on the reel. The 
later exploration gave an actual depth of 5269 fathoms, or sixmiU^s, 
lacking only 66 feet. This is the lowest submarine depression yet 
discovered, and it has l^een named the Nero Deep. As a result of 
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the prolonged inquiry, a practicable route for a cable has been found. 
The route from San Francisco to Honolulu was surveyed some 
years ago. From Honolulu to the Midway islands, it is an almost 
level plain of soft mud at a general dejjth of about 2700 fathoms; 
and the bed of the ocean from the Midway islands to Guam is for 
the most part level at a depth of about three thousand fathoms, al- 
tho it is marked in a few places by reefs and ranges of hills, one of 
these ranges rising to the southward and finally breaking thru the 
surface of the sea in the form of the Ladrone group of islands. The 
practicable route to Guam lies north of the Nero Deep, the south- 
ern limits of which have not been defined. Between Guam and the 
Philippines the ted of the ocean is less regular than to the east- 
ward, but there is nothing to prevent the successful laying and work- 
ing of a cable. On the route from Guam to Yokohama there was 
discovered a submarine mountiiin range, one pt»ak of which rises 
to within 500 feet of the surface. Much difficulty was experienced 
in finding a suitable place for crossing this range. North of these 
mountains the bed slopes gradually eastward into the great Japa- 
nese DeeiD, which was for many years the lowest submarine depres- 
sion known to explorers." J. P. G. 



Tb« O fc "Peneplains in the Ozark Highlands," by Oscar 

Highlands ^" Hershey, in the *' American GeologisV' for Janu- 

ary, is an article which not only contains much 
useful information for the teacher of Physical Geography, but at 
the same time furnishes an excellent type of a physiographic study. 
^^The Ozark highland is defined as comprising "all the moun- 
tain^country of Arkansas, the eastern ix)rtion of the Indian Terri- 
tory, and most of the hill-country of Missouri south of the Missouri 
river." It is divided into two parts by the Arkansas basin. The 
northern part corresx>onds in type to the Cumberland and Alleghany 
ridges and the Alleghany jJateau of the Appalachians, while the 
southern division finds a counterpart in the Blue mountains east 
of the Alleghanies. 

Five physiographic periods are distinguished. Following (1) 
the subaerial base-leveling of the Cretaceous strata, (2) an uplift 
took place over two-thirds of the region, ranging from 100 feet on 
the Missouri-Arkansas line to 1500 feet in west central Arkansas, 
after which the country was reduced to the Tertiary or "Tennes- 
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seean" peneplain. (3) A subsequent general uplift nowhere ex- 
ceeding 300 feet exposed the region to a third base-leveling, which 
took place contemporaneously with the deposition of the Lafayette 
formation of the Mississippi coastal lowland. (4) Still another 
small uplift south of the Arkansas river gave rise to a system of 
narrow crooked valleys trenched beneath the Lafayette base-level, 
to which the name Ozarkian is applied, while (5) certain small can- 
yons along streams tributary to the Arkansas, as Little Cedar creek 
northwest of Van Buren indicate a very recent uplift, which from the 
corroborative evidence furnished by the emergence of certain springs 
seems likely to be in progress at the present time. J. A. D. 
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Physical Geography. — By William Morris Davis, Professor of Physical Geog- 
raphy in Harvard University, assisted by William Henry Snyder, Master in 
Science in Worcester Academy; 12 mo., cloth, 428 pages with 261 text 
illustrations and 9 maps. 1900. Price |1.2o. Ginn & Co., Publishers, 
Boston and New York. 

In recent years, much more importance has been given in colleges, high 
schools and universities to the study of physical than to that of political and 
commercial geography. It was the German geographer, Karl Ritter, who 
first pointed out, nearly a century ago, that a successful study of geography 
considered as the study of ''the earth in relation to its inhabitants" must be 
based on physiography or physical geography, which Mr. Davis defines as 
"man's physical environment." 

Prof. Davis' text-book is intended to describe and explain the principal 
physical features of the earth. His work forms a distinctly new and timely 
departure and a great improvement over many of the older text-books inasmuch 
as he not only describes but also explains all important features. 

Since the earlier works of the American geographers Maury and Guyot, of 
the Germans Humboldt and Peschel, the English works of Huxley and Geikie, 
and of the French geographer Reclus, only a few thoroly modern text-books 
have appeared in America, such as those of Tarr and of Redway, and the mono- 
graphs of Russell and Powell. Prof. Davis' new book forms a highly valu- 
able addition to this literature, being not only up-to-date in every particular, 
but scientific, methodic, and yet elementary in character. 

In one of his works on geography H. R. Mill pointed out the difSculties 
incident to a proper treatment of the subject of physical geography in so far as 
its material is less homogeneous, its limits less precisely defined, and also 
because it includes facts from a great many other departments of learning, some 
of which in the course of time have risen to the dignity of separate, tho corre- 
lated, sciences. For instance, in the study of the lands, the work of the geog- 
rapher and that of the geologist go to a large extent hand in hand, yet the two 
start from different points of view. This difference was very happily defined by 
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the geographer MacKinder, quoted by Prof. Davis, in the statement "Geology 
considers the past in the light of the present. ' ' Some matters relating largely to 
biological or bio-geography, and to anthropo-geography, must necessarily 
receive some mention in a book on physical geography. Chemical, optical and 
meteorological phenomena, as well as the great physical forces, must also be to 
some extent included. 

While the school books on physical geography published in the last decade 
have made many great advances, particularly in the explanatory treatment of 
laud forms, the book before us goes some steps farther in this direction than 
similar recent books on the subject. They all differ from the older text-books 
in that they include a large part of the valuable knowledge and of the numer- 
ous observations and facts which have been gathered during the past years, 
and which are the result of scientific exploring expeditions and of well-organ- 
ized national topographic surveys, like the one of the U. S. Geological Survey, 
as well as others. 

Thruout Prof. Davis' book, attention is drawn to the association of human 
conditions with the environment by which they have been determined. It is 
in this respect a thoro exponent of the "new method in geography", which con- 
siders the physical features of the earth as the guiding factors in the develop- 
ment of mankind as well as in the distribution of plants and animals. 

The author divides the subject into four principal divisions; viz., the earth 
as a globe, the atmosphere, the oceans or hydrosphere, and the lands or litho- 
sphere. Extraneous subjects are carefully excluded, and geometrical and 
astronomical considerations are given in a separate appendix. 

The largest part of the work is naturally devoted to a study of the land and 
of the different landforms, for the reason that they are the seat of the highest 
forms of plant and animal life as well as the home of man. The many recent 
advances made in the study and explanation of landforms render it possible to 
adopt a scientific classification. The author's method of treatment of this sub- 
ject is decidedly new, and he has illustrated it by a series of very clever original 
diagrams. First, ideal types are spoken of and explained, and then they are 
illustrated from actual examples of types, taken from American localities and 
also from Europe and other foreign countries. Here again the author tries to 
impress upon students the fact that all forms of the earth's surface have a his- 
tory and a systematic development. 

The descriptions are concise and clear, the language simple, the arrange- 
ment systematic. The pages contain many fine illustrations, some original, 
others taken from sources quoted, for instance from the valuable Gardner col- 
lection of photographs at Harvard University. The views of natural sceneries, 
such as that of an iceberg, of the ocean surf, of a high tide, of the Himalaya 
mountains, and others equally beautiful, serve to embellish the pages and 
greatly enhance the value of the book. 

There are twelve principal chapters. The first one is a general introduction 
to the subject, and brief allusion is made to the many kinds of surroundings 
which man finds in different parts of the world. 

In Chapter II the earth is considered as a globe and in its relation to the 
sun and other planets. The shape and size and the relation of the earth are 
briefly discussed in their bearing upon the following chapters. 
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Chapter III, entitled the Atmosphere, discusses the relation of man to cli- 
mate, the effects of weather changes, the composition, temperature, pressure 
and circulation of the air, the causes of winds and of change of seasons, rainfall, 
and many climatic and meteorologic considerations influencing vegetation, and 
animal and human life. It also includes atmospheric electricity. 

Chapter IV is devoted to the physical features of the ocean, its motions, the 
waves, ocean currents, tides, and the life in the ocean. This forms that part of 
hydrography recently denominated by the term oceanography. 

Chapter V is entitled the Lands, and is a general introduction to the subse- 
quent six chapters, which discuss the special types and features of landforms, 
such as plains and plateaux, mountains, volcanoes and earthquakes, rivers and 
valleys, drainage basins and river systems, shore lines and coasts, peninsulas 
and islands. 

Special chapters consider the Waste of the Lands, and Climatic Control of 
Landforms. The appendix contains some discussions and problems pertaining 
to mathematical geography, an explanation of map projections, notes on ter. 
restrial magnetism, explanations of weather maps, paragraphs on the moon and 
the tides, and also a very extensive bibliography for supplementary reading. 
Mention should here be made of the excellent reproduction of the relief map of 
the United States from the well-known Howell model; of the map giving the 
chief physical divisions of the United States with inset maps of Alaska and the 
New England states; and of the eight special outline maps of the various conti- 
nents, printed in black and intended for reference in the study of the book. The 
entire make-up of the book reflects much credit upon its publishers. 

W. P. G. 

A Commercial Geography.— By John N. Tilden. author of "A Grammar School 
Geography*'. Revised and enlarged edition, 1900. Large octavo, cloth 
bound. Price |1.25. Thos. R. Shewell &Co., Publishers, Boston, New 
York, and Chicago. 

This book is intended for American scholars. It is a thoroly up-to-date 
text-book, dealing with the production centres and markets of the world, and 
describing the increase of commerce, the growth of commercial cities, the 
routes of commerce and the principal means of transportation, such as water- 
ways and railroads. The author aims to give to his readers some idea of the 
magnitude of the world's production, and to explain the interdependence of the 
earth's nations for both the necessities and the luxuries of life, and these objects 
he has thoroly accomplished. The book is full of important facts of practical 
value in business life as regards commerce and the interchange of commercial 
products. Besides these facts, it gives concise and accurate statements con- 
cerning the localities and countries which furnish the natural products or raw 
materials, concerning their interchsmge, home consumption and export, and the 
principal processes of manufacture. 

The description of the physical and political aspects of countries is so 
arranged that they are placed in their relative order of importance as deter- 
mined by their present commerce with the United States. The commerce and 
industries of our own country receive a much fuller treatment than those of 
other countries. 
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The chapter on the United States discusses area and position, physical 
regions, natural resources, population and occupations, raw products, manu- 
factures, historic outline of the commerce of the United States, principal sea- 
ports, lake and river ports, other commercial cities and towns, and finally our 
territories (Alaska, Hawaii) and our new possessions, the Philippine Islands, 
Porto Rico, Tutuila, and Guam. Following the chapter on the United States, 
come several relating to the principal other commercial countries of the globe. 

The introduction to the book contains a useful condensed review of mathe- 
matical, physical and political geography, followed by a general chapter on 
commerce and commercial highways. 

The volume is made more valuable and attractive by the addition of several 
well^xecuted special maps, — one being a large reference chart of the world's 
resources, productions and trade; another illustrating the location of the prin- 
cipal canals of the United States and Canada; and another being a wind chart 
of the world. Special inset maps are given of four important canals and canal 
projects, namely of the Suez Canal, the Michigan or Sault Ste. Marie Canal, and 
the Panama and the Nicaraguan contemplated ship canals. There is also a 
chart, showing the chief mineral regions of the United States, besides several 
useful text illustrations. 

Following each chapter, there is a full list of questions for review. Numer- 
ous foot notes, printed in smaller type, contain very valuable statistical informa- 
tion and interesting particulars, which are relegated to this place in order to 
condense the essential facts as much as possible. 

After discussing the chief countries of the world and their commerce, the 
author deals with the commodities, dividing them into food substances, textile 
and mineral substances, metals, manufactured and other miscellaneous products. 
At the end of the book there is a very complete index. 

The book has been thoroly revised and much care has been bestowed upon 
it in the endeavor to bring it up to date. Works of this character deserve a 
wide sale, and we have no doubt that the book before us will be largely intro- 
duced and used as a thoroly modern and up-to-date text-book in many progres- 
sive schools and colleges. W. P. G. 



UncU Robcfte' Geography.— By Francis W. Parker and Nellie h. Helm. A 
series of geographical readers for supplementary use. Three volumes, 
illustrated, 12 mo., cloth bound. Vol. 1, Play Time and Seed Time, price 32 
cts. Vol. 2, On the Farm, price 42 cts. Vol 3, Uncle Roberts' Visit, price 
50 cts. D. Appleton & Co., Publishers, New York. 

These volumes form a part of Appleton 's well-known Home Reading Book 
Series, which is published under the general editorship of William T. Harris, 
United States Commissioner of Education. The aim of the new literary enter- 
prise is the encouragement of systematic home reading. It is justly asserted 
that home reading furnishes the prpper basis for extending the education beyond 
the school sphere: the habit of home reading for purposes of self-culture, once 
inculcated into a pupil, will in most cases become thereafter a habit of life. It 
must not be overlooked, however, that there is a right and a wrong way of 
acquiring knowledge from books. Any reading is bad which merely fills the 
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mind of the child or scholar with a vast amount of dead matter or information 
which he is not able to apply advantageously; worst of all is that form of read- 
ing which merely commits to memory the contents of page after page without 
this matter being properly understood. Good books may, on the contrary, be 
read in such a way that the mind of the reader is incited to original observation, 
to further individual inquiry into the subject matter. Whenever this becomes 
the result of reading, it may be considered wholesome; and books which arouse 
the pupil's mind in the way indicated, may be considered healthful, good read- 
ing matter. 

To such books belong the three little elementary primers named above. 
They are really nothing more than charmingly written descriptions of the many 
aspects of country life and of rural occupations. The key note for the books is 
found in the author's statement: "Fortunate are the children, whose early years 
are spent in the country in close contact with the boundless riches which Nature 
bestows." 

The volumes cover a great many subjects and contain much interesting and 
accurate information. Their character and scope is thoroly elementary. The 
authors aim to teach children "to read aright the great book of Nature". The 
pages are full of vivid descriptions and interesting stories designed to arouse 
the children's imaginations, and to stimulate their powers of observation. In 
their simplicity lies, perhaps, the greatest charm of these little books. No one 
but a teacher in full sympathy with children, one who knows thoroly how to 
teach children, could write such books. For it requires many years of intimate 
contact with child life and child study to embody in a literary production the 
child's thoughts, his desires to observe Nature and life, his delight in acquiring 
knowledge by right methods of instruction. This the authors have thoroly 
accomplished and a wide appreciation should crown their efforts. 

In the first volume, entitled **Play Time and Seed Time'\ the authors 
describe the romps of the children in the realm of Nature, their plays and 
games, their recognition of the year's seasons, the transitions of Nature from 
spring thru summer and autumn to winter. 

The second volume *'0n the Farm'' follows up these methods of investiga- 
tion and deals with the interests of the children in the environment of a coun- 
try home. 

In the third volume, a beginning is made with introducing to the children 
in a popular form the study of earth, air and water, of plant, animal and human 
life. The most attractive chapter, possibly, is the one on the "big book of 
Nature", in which many things are touched upon which lie beyond the horizon 
of a child, and in which discoveries are indicated which have served to change 
mankind. 

These inexpensive volumes are printed in clear and easily legible type on a 
good quality of paper, and interspersed between the pages are a number of 
superior illustrations pertaining to the subject matter. Other volumes in this 
series dealing with rivers, winds, mountains, plains and deserts, and about our 
own continent, arc in preparation. We cannot speak too highly of such help- 
ful home-reading books, and recommend them to all teachers of elementary 
geography and natural history. W. P. G. 
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EXCHANGE MATERIAL EXAJVIINED AND APPROVED 

[Requests for information re^^arding the exchange of illustrative material 
should be sent to the Director of the Bureau, Winona, Minn.] 

Model of Cape Cod.— Purchase price, |15.00. Prof. Vernon F. Marsters, Indi- 
ana University, Bloomington, Indiana. 

The model includes Truro and Provincetown. Horizontal scale abont 1.6 
miles to the inch, vertical scale 600 feet to the inch. The model is of plaster, 
framed in oak, and is constructed by the contour method. The surface is col- 
ored, and the important features of drainage and the occupation of the land by 
man are indicated. Copies have been supplied to the geographical laboratories 
at Columbia and Cornell universities. 



Forty Herbarium Specimens.— Purchase price, |2.00. Prof. J. A. Dresser, Rich- 
mond, P. Q , Canada. 

Forty well mounted and labeled specimens of spring-blooming Canadian 
flowering plants. A properly prepared sample has been filed with the chair- 
man of exchange committee. Minerals and plants desired in exchange. 



Flax. — Purchase price, |1.00. Mr. Philip Emerson, Principal of Cobbet School, 
Lynn, Massachusetts. 

Scutched flax (Russian, Dutch, Flemish, American), and dressed flax; and 
specimens showing changes from flax to linen thread and yarn. Thousand- 
word type-written description of process of manufacture, and bibliography of 
publications on flax and linen. 



NEW MEMBERS OFFERING MATERIAL FOR EXCHANGE 

(The list also includes recent renewals) 

In the following; list, a marg^inal * indicates ability and willingness to exchange 
I)hotographs of neighboring geographic features, and a marginal t indicates the same 
for characteristic products. Those who offer to exchange both geographical views 
and characteristic products of their vicinity, are indicated by a marginal M. Write 
directly to those members who live in regions from which photographs or specimens 
are desired; enclose stamp for reply; and, when making the exchange, aim to give 
rather more than you receive. To have material mentioned in detail as above, it is 
necessary to submit samples for examination. If approved, the material offered will 
be dul3' listed in the Bulletin; and a purchase price, representing cost of preparation, 
will be added for the benefit of those who have no material to send in exchange. The 
two detailed statements at the foot of this list show what a wealth of interesting 
material can be secured by those who take advantage of the department of exchanges. 
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CAI.IFORNIA 

• H. W. Fairbanks, Geologist and Geographer, Berkeley, 
t Alice A. Gates, San Rafael. 

+ F. W. Hooper, Principal of Etna Schools, Etna Mills. 

• H. L. Lunt, Superintendent of City Schools, Riverside. 

•f T. E. McCarty, County Superintendent of Schools, Placerville. 
t Anne McLanahan, Supervisor of Grade Work, Bruceville. 

• E. I. Miller, Teacher of Science, State Normal School, Chico. 
t Mrs. Julia C. Sherwood, Spruce Grove District, Lower Lake. 

CANADA 

*t John Alexander Dresser, Principal of St. Francis College, Richmond, Prov- 
ince of Quebec, 
t Arthur D. Fox, Tusket Wedge, Yarmouth Co., N. S. 
*t O. E. LeRoy, Geology and Geography, McGill University, Montreal. 

• H. J. Silver, 94 St. Urban street, Montreal. 

*t William Ward, 131 Division street, Kingston, Ontario. 

COI^ORADO 

*f George Lyman Cannon, Instructor in Geology and Astronomy, East Denver 

High School, Denver, 
•f Chas. V. Parker, Superintendent of City Schools, Trinidad. 

FI^ORIDA 

t C. L. Hayes, Principal of State Normal School, De Funiak Springs. 

II.I,INOIS 

♦t Mrs. Margaret S. Fitch, Principal of Prescott School, 1803 Barry Ave., Chicago, 
♦f F. W. Plapp, Jefferson High School, 2549 N. 42 avenue. Station 35, Chicago, 
t Teachers Library, Board of Education Rooms, Joliet. 

INDIANA 

• W. J. Machwart, Professor of Science, Normal University, Muncie Normal 

City. 

IOWA 

• Arthur E. Bennett, Dean of Normal School of Upper Iowa University, Fayette. 
*t Horace T. Bushnell, Principal of Grammar School No. 8, Davenport. 
*tHoward E. Simpson, Superintendent of Schools, Columbus Junction. 

KANSAS 

• O. P. Barnes, Western Agent, Ginn & Co., Leavenworth. 

• J. D. Orr, Principal of Schools, Fort Scott. 

KENTUCKY 

t M. E. Marsh, Principal of Academy of Berea, Berea. 

MASSACHUSETTS 

t Lyman R. Allen, Instructor in Geography, State Normal School, North Adams. 
t Carrie M. Bassick, East Saugus. 
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* F. P. Gulliver, Professor in Natural Science, St. Mark's School, Southboro. 
*t Arthur P. Irving, Superintendent of Schools, Ayer. 

t Jessie B. Kemp, Principal, 106 Ridge Ave., Athol. 

♦f Winifred Miller, Teacher of 6th, 7th and 8th Grades, Amesbury. 

t C. E. Stevens, i Superintendent of Schools, Stoneham. 

*t Alfred Turner, Superintendent of Schools, Turners Falls. 

MICHIGAN 

* E. T. Austin, Superintendent of City Schools, Owosso. 

•f E. E. Ferguson, Superintendent of Schools, Sault Ste. Marie. 

*t Lee Hornsby, Principal of Tenth Grade School, Williamsburg. 

*t Eugene La Rowe, Principal of High School, Teacher of Latin and Physical 

Geography, Hancock, 
t E. M. Ledyard, Superintendent of Sterling Public Schools, Sterling. 
*t V. G. Mays, Superintendent of Schools, Newaygo. 
t Alice A. Warner, 7th Grade Teacher, 2000 Broadway, Menominee. 

MINNESOTA 

*t Martin A. Beatty, Rochester. 

t Geo. R. Borchardt, County Superintendent of Schools, Madison. 

* Harry E. Canfield, Principal of^Schools, Jasper. 

•t K. C. Davis, Teacher^f Biology, Normal School, St. Cloud. 

* James T. Fuller, Mantorville. 
*t L. S. Graves, Elba. 

t May L. Hatfield, St. Charles. 

♦t Wm. Masteller, Wycoff. 

*t E. E. Mclntire, Principal, Glencoe. 

*t C. A. Pachin, Superintendent of Schools, Zumbrota. 

*t S. J. Race, Superintendent of County Schools, Redwood Falls. 

♦f Elizabeth C. Schmidt, Mazeppa. 

•f F. E. Stratton, Principal of Academy and Teacher of Greek, Northfield. 

t Mrs. D. A. Swann, Teacher in Geography, 327 Jackson street, Mankato. 

*t Anna S. Swansen, Principal Training School for Girls, Red Wing. 

MISSOURI 

t U. Grant Dotson, Principal of Schools, Neck City. 

t Joseph D. Elliff, Superintendent of Public Schools, Joplin. 

t Merlin C. Findlay, Geology and Biology in Park College, Parkville. 

MONTANA 

*t M. J. Garrett, Principal of Public Schools, Helena. 

NEW HAMPSHIRE 

t Anne L. Goodrich, Grammar Grade, Nashua. 

♦f Wm. H. Huse, Principal of Hallsville School, Manchester. 

NEW JERSEY 

•f Wm. E. Reese, 12 Brainerd street, Phillipsburg. 

NEW MEXICO 

* Geo. B. Haggett, Teacher of Indian School, Thornton, 
t C. M. Light, Silver City. 
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NSW YORK 
t Clifton C. Albright, Teacher in Geology and Geography, Rapids. 

* Channing E. Beach, Principal, Grammar School, No. 23, 49 Days Park, Buffalo. 
*t S. Lillian Blaisdell, 4 Cascadilla Place, Ithaca. 

*t Bertha Fales, Westbury Station. Long Island. 

t Anna C. Farnham, Teacher of Geog., West New Brighton, Staten Island. 

• Jessie E. Hueston, Instructor in Nature Study Methods, 950 Marcy avenue, 

Brooklyn. 

•f Charlotte E. Reeve, Teacher of Geography in Normal and Training Depart- 
ments of State Normal School, New Paltz. 

♦t EstelleT. B. Storms, Teacher of Mineralogy, 301 West 112 St., New York. 

* Lloyd S. Tenny, Biology and Advanced Geography, Hilton. 

NORTH CAROUNA 

*f O. A. Betts, School for the Deaf and Dumb, Morganton. 

NORTH DAKOTA 

* Willis E Johnson, Department of Geography, State Normal School, Mayville. 
•fLura L Perrine, Instructor in Natural Sciences, Valley City. 

OHIO 

t L P. Clawson, Principal of Schools, Hamilton. 

• Charies F. Dutton Jr., Teacher of Physical Geography, West High School, 629 

Franklin avenue, Cleveland, 
•f S. H. Lay ton, Superintendent of Schools, Barnesville. 
t J. C. Seaman, Vermillion. 

• Lewis J. Westgate, Professor of Geology, Wesleyan University, Delaware, 
t T. Otto Williams, Greenfield. 

OKI^AHOMA 

• Maude De Cou, Territorial Normal School, Alva. 

PENNSVI.VANIA 

•f F. V. Emerson, Teacher of Science in High School, Steelton. 

• Susan S. Forsyth, 140 N. 16th St., Philadelphia. 

* Ralph L. Johnson, Supervising Principal of Schools, West Conshohocken. 

* J. C. Reed Johnston, Principal of Schools, Bennett. 

• Herman T. Lukens, Head Training Teacher, State Normal School, California, 
f A. L. Pepperman, Principal, Grammar School, 332 Academy St., Williarasport. 

• Wm. W. Rupert, Superintendent of Public Schools, 545 N. Charlotte street, 

Pottstown. 
t H. H. Spayd, Principal of Schools and Teacher in High School, Minersville. 

* Edwin Stanley Thompson, Wissinoming Hall, Mt. Airy, Philadelphia. 

TEXAS 

t J. R. King. Principal of Public Schools, Rancho. 
t R. M. Schiel. String Prairie. 

VERMONT 

t Eunice A. Foster, Teacher of Fourth Grade, Bellows Falls 

♦ Gilbert H. Trafton, Teacher of Science in St. Normal School, Randolph Center. 
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VIRGINIA 
*t J. P. Matthews, Editor, Rocky Mount. 

UTAH 

*t W. S Webster, Principal of Lincoln School, Salt Lake City. 

WASHINGTON 

t M. A. Mitchell, Teacher of 5th and 6th Grades, Black Diamond. 

WISCONSIN 

t Mary W. Goetz, Cadott. 

*t Geo. P. Hanibrecht, Superiptendent of City Schools, Grand Rapids. 

*t M. C Palmer, Principal Fifth Ward School, Sheboygan. 

t John S. Roeseler, Principal of High School, 1404 N. Fifth street, Sheboygan. 

WYOMING 

• Frank H. H. Roberts, Principal of Normal Department, Laramie. 



[The gre^&t variety of the mnterial offered for exchanjj^e is partially shown by the 
following statements taken at random from scores of similar letters. Many^ of the 
members in the above list have even larger pollections for exchange.] 

Director^ Bureau of Geography, Winona, Minn., 

Dbar Sir:— I can exchange the following material; 1. Sand from the 
dunes or coast; 2. Small bottles of sea water; 3. Tufts of moss two or three 
feet long; 4. "Pine Cones;" 5. Specimens of the "fat pine" rich in turpen- 
tine and rosin; 6. Oyster shells; 7. Other shells; 8. Fiddler crabs in pre- 
serving fluid; 9. Hermit crabs in preserving fluid; 10. Barnacles; 11. Sponges 
as nearly like they are when taken as I can get them and keep them; 12. Alli- 
gators stuffed and natural in appearance; 13. Alligator eggs blown out; 
14. Coral of common varieties; 15. Live oak leaves pressed, and small pieces 
of the wood, and acorns; 16. Coquina, the building material of St. Augustine, 
such as is found in old Ft. Marion and the old city gates. 

I would furnish everything in good condition and plainly labelled with 
explanations. Yours respectfully, C. h. Hayes. 

State Normal School, DeFuniak Springs, Fla. 

Director, Amer, Bureau of Geography, Winona, Minn., 

Dear Sir; — Here is a list of specimens I can exchange: 1. Gypsum (satin 
spar, white granulated, gray foliated); 2. Actinolite; 3. Calcite (large cube 
crystals, small massive crystals, common limestone ) ; 4. Quartz (rose, flint arrow 
heads, etc.); 5. Orthoclase; 6. Spodumene; 7. Garnet; 8. Amphibole (black, 
bladed); 9. Agate; 10. Zircon; 11. Bauxite; 12. Kaolinite; 13. Siderite; 
14. Turgite; 15. Pyrite; 16. Cassiterite; 17. Petrified moss. 

I also have about 600 specimens of plants that grow in this locality. Among 
them is the rare orchid, Epipactis viridiflora. I would gladly exchange these 
also. Respectfully yours, C. C. A1.BRIGHT. 

Rapids, N. Y. 
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AIMS OP GEOGRAPHIC INSTRUCTION 

BY HENBY MCCORMICK, STATE NORMAL UNIVERSITY, NORMAL, ILL. 

In teaching any subject the teacher should have a definite 
purpose in mind, as it is only when he does have that he can work 
intelligently and efiPectively. Without such a purpose he is grop- 
ing in the dark, and in danger of getting lost in the slough of uncer- 
tainty. He may direct the energies of his pupils in the right 
direction, or he may not; it is "hit or miss" with him, and more 
frequently miss than hit. 

Not only should there be a purpose in teaching the subject 
as a whole, but each term's work, yes even each lesson should be 
taught for the realization of some attainable and praiseworthy end. 
A lesson that does not leave the pupils better and stronger than 
they were at the beginning of the recitation must have been poorly 
taught. It needs no argument, however, to prove that there are 
many such lessons, and that they are due to the vagueness of the 
teaching. And the vagueness, itself, is due in many instances to 
the fact that the teacher's main purpose seems to be' to get thru 
with the lesson in the allotted time. No doubt it is well to complete 
the lesson, but it is not completed, unless there is a positive gain 
in knowledge and in mental power. Educational completeness does 
not consist in the reciting of paragraphs, pages, or chapters, but in 

2 



106 AIMS OF GEOGRAPHIC INSTRUCTION 

the mastery of truths hitherto unknown to the learners and in the 
conscious strength that results from such mastery. These should 
be the aims in all teaching. All others are of secondary importance ; 
these are vital. 

Definiteness of i)urix>se is especially necessary in teaching 
geography. The field of geographic study is so wide, and contains 
so much that is interesting that unless the teacher has a definite 
aim in view, there is danger that his work will be too scattering and 
disconnected to be effective. The interest inherent in the subject 
makes the danger all the greater. Some subjects have a narrow 
range. The line of procedure is so clearly marked that the teacher 
finds no difficulty in following it. It is not so with geography. 
Here he may know the subject matter fairly well, and may know 
something of the laws of mental growth, and yet fail to accomplish 
the proper purpose of his teaching. 

In order to make the best use of his knowledge, the teacher 
must be able to see the entire course in geography, from beginning 
to end, spread out before his mental vision. His grasp of the sub- 
ject must be so clear and strong that were all courses in geography 
blotted out of existence, he could make a satisfactory one for his 
school. This should not be considered as demanding too much. 
If he knows the content of the subject and the purpose which it is 
intended to serve, he will not find the making of a course a heavy 
burden. It is quite certain that if his knowledge is not thus clear 
and full, his aim in teaching will be obscure, or at best it will be 
guided by some other person's "sight." 

It goes without saying that what has been said of the entire 
course in geography is equally true of a year's work, a term's work, 
or an hour's work; and ignorance of these smaller units is less 
excusable than is that of the larger one. In reality there is no 
valid excuse for ignorance or neglect of either. Excuses, at best, 
are poor substitutes for the faithful discharge of duty. But while 
a wise adjustment of the topics for these smaller divisions of the 
work is commendable, the greatest benefit comes only from seeing 
the proper se<iuence thruout the entire course. Inability to do this 
causes chasms between the work of the different grades; and there 
should be no chasms, as the work to be most effective must be a 
continuous and well-related whole thru all the grades 

The value of any subject of instruction may be judged from 
two points of view, its efficiency in promoting mental growth and 
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the character of its content. The two are so closely related, how- 
ever, that it is diflBcult to separate them, and it may not be wise to 
atttempt to do so. The acquiring of knowledge causes the mind to 
grow, and it is only as the mind grows that knowledge is acquired. 
Still it will do no harm to say that the acquisition of knowledge 
and the growth of mental power are the marks at which the teacher 
shoidd be aiming constantly. Geography is a valuable instrument 
in promoting both of those purjDoses. It deals with the earth as 
the home of man, and the theatre of all his activities. It regards 
the sustenance and education of man— physically, intellectually, 
and spiritually— as the ends of creation, the purposes for which the 
earth was called into being. It shows that the earth furnishes man 
with food, clothing, and shelter; that it presents i^roblems for solu- 
tion which taxes his intellectual powers and calls for the putting 
forth of his best efforts; and that it holds out the strongest stimuli 
for human action. To the superficial observer it may seem that 
the earth contributes only to man's physical wants. It does more 
than this however; but even if this were all, it would still he worth 
careful study. Mind without body, if such were possible, would be 
of little consequence. The body is the instrument by which the 
mind is built up, and thru which it works; hence the need of its 
being in the best jDossible condition. In order that it may be in 
this condition it must have food, and this the earth furnishes in 
abundance. 

It has been said that clothes make the man, and the saying has 
in it a large element of truth. Before he began to wear clothes 
man amounted to but little. And down thru the ages his condition 
at any point in his career is indicated by the character of his cloth- 
ing. The earth is the wardrobe from which he must obtain his 
supplies, be he prince or beggar. 

While man lived in a cave there was little intellectual progress. 
The cave answered as a shelter for the time being, but in order to 
advance he had to build his shelter. To enable him to do so the 
earth provided stately forests, massive quarries, and clay in abun- 
dance. It also provided the materials with which to furnish and 
adorn his home; and the variety of materials kept pace with his 
desire and ability to use them. 

Pood, raiment, and shelter were thus furnished him as he felt 
their need and could appreciate their convenience. This fact should 
be taught to the children ; but the teacher who stops with the bare 
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recital of the fact is not making the best use of his opportunity. 
How was the forest converted into houses? To answer this ques- 
tion the pupils must, in imagination, go with the teacher into the 
lumbering camp and see the trees felled, cut into the desired lengths, 
hauled to the stream, and floated down to the sawmill where they 
are fashioned into timbers, boards, shingles, etc. Prom the sawmill 
they should go to the planing mill and factory, and see the opera- 
tions carrieil on in each. Let them see how the lumber is trans- 
ported from Minnesota, Wisconsin, or Michigan to the prairies of 
Iowa and Illinois and there erected into comfortable homes. 

Nails and other articles of iron or steel are necessary in build- 
ing, how are they obtained ? To answer intelligently the children 
must visit an iron mine and see how the ore is procured, follow it 
to the blast furnace where it is mixed with the product of the coke 
oven, etc., and comes out a fiery river which is diverted into many 
little channels where it cools and becomes pig iron. From there 
to the converting works where it is changed into steel, and then to 
the factory where it is made into the desired articles will be an 
instructive journey. 

Glass also is necessary. Let the children see the various steps 
in its manufacture from the time the sand is taken from the earth 
until it is made into the various kinds of glass used in building. It 
is well enough for them to know that glass is made from certain 
kinds of sand mixed with other substances, but to know how it is 
made has a higher educational value. 

And so with their clothing. How is the flax of Iowa, Minne- 
sota, and Canada converted into linen, the wool of California, Mon- 
tana, Ohio, and Vermont into warm, winter clothing, or the cotton 
of the Southern States into garments more suitable for summer. 
The children should be helped to see with the mind's eye a field of 
cotton under cultivation, to see how it looks before the bolls burst 
open, and after, when it appears in its snowy whiteness. They 
should help in its picking and in taking it to the cotton gin where 
the seed is separated from the fiber. Then assist in baling it, and 
follow it to the factory and witness the processes by which it is 
made into cloth. 

Agriculture, which is the foundation of all arts, should be 
taught in connection with geography. It is not meant by this that 
all the details of farming should be entered into as in an agricul- 
tural college, but that the general operations carried on, on the farm 
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should be made familiar to the pupils. Now it is customary to 
teach that this State or that is well suited for farming, and that it 
produces large crops of corn, wheat, oats, etc., but how much will 
such a meager statement mean to boys and girls who live in the 
city and have seen but little of the rural regions? They may get 
as much out of it as the country-bred children will out of the equally 
luminous declaration that cotton, flax, and wool are made into cloth, 
trees into lumber, and iron into many useful articles — and that is 
but little. To get the greatest value from the study, the children 
must be taken into the country, in imagination if not in reality. 
They must see how the ground is prepared and the corn planted. 
They must watch the farmer, day by day, as he cultivates it, or else 
they may think that in order to get a large crop all he has to do is 
to plant the seed. They should learn the purpose of the silk and 
tassel. They should take part in husking the corn and in hauling 
it to the crib, and, later on, in feeding it to the stock. Or if the 
farmer does not make stock-raising a business, let them assist him 
in getting it to market. They should also learn how it is made into 
many kinds of wholesome food, some of which they had for break- 
fast, perhaps. The other grains, principal vegetables, and fruits should 
be treated in the same manner. Such study is invigorating and full 
of interest, especially of human interest, as it deals with the great- 
est needs of humanity, their own needs, instead of juggling with 
the names of insignificant places and things which touch their lives 
in no manner whatever. It will call into play other powers of the 
mind besides memory. Perception, imagination, and judgment will 
be exercised at every turn, and there will ha a symmetrical mental 
growth. 

This manner of treatment will lead naturally to the teaching of 
mining, manufactures, and commerce, and this is very desirable. 
There is no sense in teaching them as isolated subjects, and they 
cannot be so taught to advantage. The earth is the stage on which 
man carries on all his operations and agriculture is the basis of all 
the others. They grow out of it, and without it they could not 
exist. It is what makes the earth a fit home for man. And yet, 
notwithstanding its importance, it receives but scant treatment from 
the average text-book on geography. This is wrong; but the teacher 
can remedy the wrong by making it one of his principal aims to 
teach the conditions of the earth that make agriculture possible and 
profitable, and the dependence of the other activities upon it. He 
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will not find this a difficult task. The children can readily be made 
to see that when the crops fail, mining, commerce, and manufac- 
tures languish. People stop building railroads, digging canals, and 
building ships, as they have no use for them. Warehouses go to 
ruin, the merchant goes into bankruptcy, and grass grows in the 
streets of the city. When the pupils know why these sad results 
come to pass, they will probably look with more respect uxx)n the 
farmer, whose labor, notwithstanding his coarse clothes and rough 
hands, is so essential to the welfare of society. Not only so but 
they will be able to appreciate the importance of labor in general, 
whether carried on in the mine, in the factory, or in the transpor- 
tation of the various products. The lalx)ring man instead of being 
looked upon tvith disdain will be justly regartled as an honorable 
member of the community, and the children will realize their 
indebtedness to him. 

Geography is thus the miifying subject of the various indus- 
tries carried on by man. It is also the key to the proper under- 
standing of those sciences which do most in assisting him to master 
his environments. Many of the problems with which chemistry 
and physics busy themselves are earth-bom. History should rest 
upon the earth instead of hanging in the air, as it often does. 
Botany and zoology find their interpretation in geography; while 
geology is its sister united with it by physiography which partakes 
of the nature of both. Consequently the relation of these subjects 
to geography should be clearly set forth, as unification of knowledge 
should be one of the aims of geographical study. 

If the above statements are correct, and it is believed they are, 
it follows that one of the aims of geographic instruction should be 
to enable the pupils to understand their relation to the earth, fmd 
the processes by which it was prepared to be so helpful to them. 
The surface of the land did not always have such a i^lea sing variety 
of forms as at present. The agencies by which it was fashioned 
into mountains and valleys, rounded hills, and broad plains are still 
at work, and most of them can be studied in nearly every neighbor- 
hood. The manner in which the rocky ledges of the mountains 
have been worn away, transportc^d to lower levels, and changed into 
soil fitted to bring forth food for man and beast will not be neglected 
by the thoughtful teacher. And in teaching those things he will 
not substitute the knowledge acquired from books for that which 
may be gained by seeing the forces of nature themselves at work 
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preparing his home for man. Under his tuition books will be freely 
used, but they will be used to supplement nature, not to supplant 
it, as he knows that He who created the earth also endowed the 
mind with its possibilities and has adapted the one to the needs of 
the other. Consequently he will not build up a barrier of books 
between them. 

Geography should also teach that the oceans, which were form- 
erly regarded as separating the great bodies of land, in reality con- 
nect them. For a long time the chief functions ascribed to them 
were the wearing away of the land in some places, the building of 
it up in others, and the furnishing of a bountiful supply of mois- 
ture. To these is now added another; they have become the com- 
merce bearers of the nations. In this capacity they make possible 
a large increase in the sum of human happiness and comfort by so 
facilitating an exchange of the products of different parts of the 
world that even the man of the frozen regions may be nourished by 
the foods of the temperate zones and regaled on the fruits of the 
tropics. And the mutual exchange of relations thus established 
tends to promote a higher civilization, and to beget a spirit, of 
brotherhood which mitigates many of the hardships which fall to 
the lot of man. 

The atmosphere, too, will receive due consideration from the 
thoughtful teacher of geography. And he will not put off the sub- 
ject until his pupils reach the high school, as he is well aware that 
but few of them will ever reach that goal. It is the mediator 
between land and water. Without it no refreshing showers would 
ever reach the land. There would be no rivers or lakes; and the 
rugged mountains would not be converted into fertile plains. Life 
of any kind would be impossible, and the land would be a dreary 
waste. The atmosphere, under the influence of the sun, not only 
acts as water-carrier but it continues its beneficent work by equal- 
izing the temperature of remote regions. It mingles the oppressive 
heat of the [tropics with the benumbing cold of higher latitudes, 
adding much to the comfort of life in both. And not satisfied with 
this it busies itself in sanitation, carrying off the germs of disease 
and death which hang over the plague-stricken city. While its 
value as a mechanical agent cannot easily be over-estimated. 

Geographic instruction while presenting the earth as the scene 
of man's activities, the storehouse from which he draws his supplies, 
and the instrument for his education, should not neglect the sun 
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which is the source of all life and energy upon the earth. It 
changes the water of the oco^n to vapor, and calls up the winds to 
carry the life-giving fluid to the thirsty land. Its genial warmth 
penetrates the ground and endows the dormant seed-germs with 
power to burst thru their shell. As soon as the tiny plants 
appear, the sun takes them under its protection, and carefully nour- 
ishes them from day to day. It clothes the hills with trees, the 
valleys with grass, and the plains with flowers, that man's abode 
may be worthy of its occupant. It regulates setxl-time and harvest, 
and crowns the labor of the husbandman with plenty, or blasts his 
hoi)es with empty bams and lean granaries. Yet great as the sun 
is and mighty as is its xx)wer, as shown in making the earth fruit- 
ful and in controlling the movements of the planets, the children 
can be made to see that the highest purpose of its existence is to 
minister to man's happiness and well-being. For this all things 
were made, sun, moon, earth, and sUirs. Without man they would 
be meaningless; with him as the central thought they are highly 
significant. Man is the noblest of God's creation, but he draws his 
strength from the earth. Consequently any geographic instruction 
that fails to trace the mutual relation of the earth and man, and to 
witness their action and reaction upon each other, falls short of its 
duty. 

As a result of this action and reaction man soon learned that 
he had wants which his natural environments did not satisfy, so he 
used these to create artificial environments suited to his needs. He 
built cities, ships, railroads, canals, telegraph lines, etc., and thereby 
enlarged his field of oix^rations. The pupils know that these are 
contributing more and more to man's physical wants and comforts, 
as the years go by, and are affording opportimities for a higher 
intellectual culture. And they will readily see that these artificial 
environments promote a larger and more wholesome social life. 
Man is a social being and desires to associate with his fellows, and 
the inter-deiK»ndence of the city and country fosters this desire. The 
country furnishes the raw materials, but the city converts these into 
usable articl(*s and in doing so largely increases their value. This 
increase is due to labor and skill, but the skill can be acquired only 
at industrial centers where many persons compete for supremacy in 
their different vocations. And while it is true that agriculture is 
the foundation of all industries, it is equally true that it is made 
more profitable by the lal)or of the manufacturer, miner, merchant, 
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etc. The pupils will leam that all who are engaged in any honest 
employment are useful members of society, and that the efforts put 
forth in any one calling can realize the best results only by being 
aided and supplemented by the efforts put forth in all others. Thus 
they will note the dependence of each upon all and of all upon each, 
and the lessons in geography will become lessons in sociology and 
lead to a better understanding of the social fabric. 

If these lessons are properly taught they will show that to be 
most helpful and enduring the social relations of both individuals 
and nations must rest on the principles of justice, truthfulness, and 
mutual forbearance. Capital and labor are both essential, and each 
has rights which the other should resi)ect; but neither has the right 
to advance its own interests at the expense of the other. Employer 
and employe are both useful members of society; but when either 
takes undue advantage of the necessities of the other, he inflicts 
the greater injury upon himself, as he impoverishes his manhood. 
The seller and buyer fill imjDortant places in the social order ; but when 
either tries to over-reach the other in a bargain, his real usefulness 
to society is impaired and his soul is shriveled by the transaction. 
It is within the province of geography to teach these things. The 
study of the different industries, such as commerce, mining, manu- 
facturing, etc., afford ample opportunities, and they should be 
improved. 



SOME MENTAL PKOCESSES IN GETTING AND USING 
GEOGRAPHICAL NOTIONS 

BY F. L. (CALKINS, SUPERINTENDENT OF SCHOOLS, DELAVAN, ILL. 

Expression is too often thought of as the finished product. 
For ever so little expression there must be ever so much thinking, 
and considered as an intellectual machine, "As a man thinketh, so 
is he."' The product implies factors and processes. It is never 
safe to estimate 'cost' by 'product' alone. From the raw material 
all, including waste and by-products, must be taken into account. 
"What is worth doing is worth doing well" has a profound meaning 
for every teaching act. The process is more than the visible 
product. 

The better part of what follows will not be well understood 
(whatever its value) unless the reader keeps in mind the fact that 
every mental act is at the best complex. It must be remembered 
that much is present in the mind, in the evolution of the thought, 
not prominent in consciousness. As is evidenced in dreams, mind 
and consciousness are not the same thing. The relative degree 
with w^hich a part of a mentid process is present in consciousness 
does not by any means indicate its relative imi)ortance. As the 
tree's strength and increase come from hidden parts and hidden 
influences, so the growth, strength, and quality of mental increase 
and x>ower have origin in the sub-consciousness and deeper. 

Inattention to these conditions or a misconception of their 
meaning and importance leads to much poor teaching and to much 
more poor thinking, and often, if not necessarily, to half-truths and 
error. The deeper into the mental processes the instructor can see, 
the more helpful he becomes. The more clearly the student sees 
the inner workings of his own mind, the notions supplementary to 
the principal thoughts, the better the fiber of his mental growth. 
As various instruments having different timber may produce the 
same tone, so many minds may come to like conclusions by various 
routes. 
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The several subjects in any course of study have various edu^ 
cational values as they make possible a variety of mental exercises. 
This variety of material stimulating the activities of a class, large 
or small, will give rise to an almost infinite possibility of mental 
processes. 

Every division of the school work is a source of difficulties to 
be sought out and avoided. An illustration from elementary num- 
ber work will be in point. A class of twenty pupils are asked to 
add twenty-seven and eight, and all solve the problem correctly; 
but investigation may show six or eight distinctly different 
processes and many "vain visions." But one of these routes is the 
shortest, and in this oft recurring problem the shortest is the best. 
Remembering that what we are after lies much below the sur- 
face, let us turn our inquiries in the direction of the "solution" of 
problems in geography. We shall neither exaggerate the con- 
ditions nor do harm to our judgment to imagine the following dia- 
logue: Teacher of geography to primary class, "In what direction 
from us is Iowa?" The class answer, tho not in concert, "West." 
The teacher mi veils the following "solutions:"* 

First pupil, with appropriate gesture, "I saw the map." 

Second pupil, "I saw the globe."* 

Third pupil, "I remembered the answer." 

Fourth pupil, "I just thought that Iowa is this way.'' (Looks 
and points west.) 

Teacher, "Yes, Iowa is west of us. This way just beyond the 
Mississippi river. But when you think *Iowa' does it always seem 
west?'" 

Fourth pupil, "Yes." Others, "I do not know." 

One pupil admits that "It always seems to me to be down here 
on my left," etc., etc. 

The writer's contention is that what this teacher found is a 
type of the universal. The confusion of thought here but briefly 
indicated is by no means confined to primary impils in school, nor 
is it confined to the schoolroom at all. This unfortunate confusion 
of the real and the intuitive seeming is found everywhere, deep- 
seated and evasive, in the busy business and social world. Too 
many of us have so bt?en taught and have so studied that we may 
by some process reason for the conclusion that Iowa is west, yet do 
what we may to rid ourselves of the delusion, obtrusive and costly, 
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"Iowa seems to be down here on the left." It will not do to hastily 
conclude that such conditions are the exception and are to be found 
only in the minds of children or the uninformed. In answer to 
close questioning, the writer has seldom or never failed to find, in 
the inner thinking of .the brightest and best, very peculiar, perplex- 
ing and often quite abnormal images and combinations of images. 
In a fourth grade when under a rapid fire of questions as to the 
direction of much talked of places, one of the brightest was heard 
to be reasoning in an undertone, ''North is east." The bright little 
woman in charge of the class, noted the remark, the puzzled look 
and fruitless gesture, found the cause and the remedy. Another 
grade pupil says, "South Americii always seems to be here over my 
left shoulder." A high school senior says that to locate any part of 
the Old World, he must take his point of view in the Indian Ocean. 
Another says that England seems nearer than Ireland, and London 
nearer than Liverpool. A Sunday School class of young ladies 
had just read the sentence, "At sunset he stood [in Palestine] look- 
ing far out upon the Mediterranean Sea." The class divided on the 
question, "Was the man looking towartl or from the sun?" It took 
some time to bring all into agreement and but one or two made any 
proper effort to see things (mentally) as they are. A city super- 
intendent past middle age, an educational leader, says: "To locate 
places in the United States, I must bring the map from the left 
to the front and turn it around." Another superintendent says, "I 
always see Africa upside down, the Nile on the left, the Congo on 
the right." 

These illustrations are selected at random. They are by no 
means isolated cases. The average mind — often the best mind 
seemingly— is full of like anomalies. Nor can we pass the matter 
as an interesting peculiarity of no very great moment. On the con- 
trary it is of the greatest importance that these conditions do not 
exist. They are not necessary. They block progress. They sup- 
plant what is of infinitely greater value. 

Before proceeding further, let us ask once more, What is geog- 
raphy ? If we consult the l)est authorities we shall find many help- 
ful definitions, differing widely. If we look at the thing itself (the 
wiser plan) no two of us will precisely agree. Is geography a com- 
posite study with inherent, intrinsic fundamentals, having essential 
coordination and logical sequence? Or is it a conglomerate, a med- 
ley, to be come at backwards as profitably as forwards? Certainly 
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not the latter. If the former, what are the fundamentals? What 
is proi)er coordination? What is the logical sequence? 

I wish to give a partial answer to the first query. There is 
something of botany, zoology, astronomy, physics, etc., etc., in 
geography, and necessarily so. We shall never find geography, 
however, by this process of addition; rather let us subtract. Take 
from geography, so-called, botany, sociology, etc., etc., and ask 
whether anything remains. We shall all agree that the very essentials 
still remain. Every notion of pure geography has in it direction, 
distance and magnitude. . History and the study of geography are 
so intimately interwoven that in very many notions the time ele- 
ment is highly essential. Reversing the reasoning, if from geog- 
raphy, as rightly defined, we take direction, distance, magnitude, 
and time, no geography proi)er remains. 

Because of vague comprehensions of the spirit of true geog- 
raphy and its relation to knowledge in general, and to the pupils' 
needs subjective (a means to an end) as well as objective, much of 
our teaching has been contrary to himian instincts and reason. 
The culture or disciplinary value has been of doubtful quantity and 
quality. Often the child mind and life actually demand what we 
either neglect or actually forbid. Note the eager longing to get 
ouff even in imagination; to analyze; to construct; to ask whence? 
whither? and why? These desires are instinctive, not bom of the 
weariness of the school routine. This is Nature asserting herself, 
claiming her own. Respecting natural tendencies so constantly 
neglected, the following test will be food for profitable reflection. 

Purposely omitting definite location, give the class general 
notions respecting Niagara Falls. Tell of its beauty, power, etc. 
Rei)eat this from time to time with additions. Now call any mem- 
ber of your class to your desk, and ask him to place the x>ointer 
indicating the direction of Niagara Falls. In like manner test the 
entire class. Record results not purely imitative, and note: first, 
that a large majority have placeni the pointer with little or no hesi- 
tation; second, there was a variety of opinion, practically no agree- 
ment; and third, that tho in many cases the difference was slight, 
yet it was a positive difference. Repeat the experiment another 
day, and note fourth, that the results first and last will coincide 
with remarkable precision. 

The meaning of this is evident. If when you attempt to give 
the child, "Niagara Falls,"* '^Indianapolis,'' ''Virginia,'' or '*Sunny 
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France," you fail to show him, painstakingly, where to put it, in 
his mind, and out of doors, and out of books, and out of maps, as it 
really is in fact, he will of necessity, according to his interest put 
it somewhere, quite definitely and fixed and related. If left to 
chance he will more than likely be wrong; and so will be, not only 
this fact, but all those that follow, coordinate or super-related. 

Very much of location is not to be learned from map or book, 
and no fact of location is to be so recited finally. To this end all 
must be, so far as possible, experienced, seen and felt. This part 
of the subject must become truly a part of the student. This 
new fact must be so acquired and related as to be one more 
decided step forward. Out of chaos into nearer and clearer relation 
with the world of which he is physically and mentally a living and 
moving part. Niagara is never taught till so taught and then only 
has it become a thing of beauty, joy, or profit to the mind. 

There is great danger of bringing the pupil too soon to his map 
making and map study. In the elementary steps of geography get- 
ting, he has no desire for a map. He has no use for the map. He 
has not the ability to rightly comprehend its meaning. Custom 
overrules our judgment here, and we allow the map to take the 
place of something infinitely better. At the best maps are likely 
to be a source of error, especially those made by children. It is 
unfortunate, if unavoidable, that the "top is always north;" that 
the round earth must be represented on a flat surface; that so 
many scales for construction must be in the same course, room, or 
text; that the homemade clay relief map must be in vogue, when 
we know that the shopmade relief maps teach more error than 
truth. Painted or printed relief mai)s, on the contrary, are, in the 
hands of a thoughtful teacher, valuable, as also are bird's eye views 
and vertical section drawings. 

Maps to be rightly effective must be treated constantly as tools 
to an end only; as tools to help us to do that which we could not 
do without; as aids to an end, having reached which the maps 
themselves may be discarded, as would be a ladder which has " 
helped us to the highest plane, and now become a burden and no 
longer an aid. Map facts are comparatively valueless — world facts 
only are the ends to be sought, aided if need be by the maps. The 
writer would never permit a pupil to get a fact or notion from or by 
means of a map that could be obtained in any other way. And 
seeking to know some other way will cure many a fault in our 
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present methods. By repeated effort on the part of the teacher and 
pupil the new fact must be rightly related to what the pupil already 
knows, and feels, and is. 

It has been thought a harmful necessity that the pupil passing 
thro the grades must sit facing now east, now west, etc., or that he 
must sit in a room not "square with the world." Kather than 
harmful, this is precisely what should happen, provided always the 
teacher sets the pupil, so to speak, " square with the world." Many 
pupils, even in their home school, are " turned around." Since loca- 
tion may like other objects of study be "bookish" and pass for 
attainment if recited as "in the book," yet it is always painfully 
evident that thoughtlessness on the teacher's part makes every 
other effort on his part futile and very likely negative. Here more 
than in any other study, first impressions are lasting. First geo- 
graphical notions are fundamental and essential to very much that 
is to follow. These first notions of location are in the subconscious- 
ness, and determine the tone and strength of the superrelated. 

Geography is pre-eminently an outdoor study. It must be so 
taught. The child must be made to image things, as they are, and 
where they are. To this end pictures in abundance, good maps 
rightly used by pupil and teacher, illustrated descriptions properly 
read are within the reach of all and indispensable. Yet it must be 
admitted that the oral work of the teacher, stimulating the imagina- 
tion of the pupil with proper gesture, is the factor determining 
more than all else the permanent value of the study. 

The importance of the rightly laid foundations of geography 
work, subjective, can only be truly estimated by those who see the 
truth that to nearly all branches of school work, geography is so 
vitally associated as to be of each branch the supplement. When 
we know Martel we must know France. Then we may more readily 
know Napoleon. To do either we need not go to France, nor fetch 
France to us; but rather sit in our own home, conscious of its loca- 
tion, and see France, here, toward the rising sun, see its location — 
in place and time. Each effort of this kind, not only in geography 
but in literature, history, etc., will make France more real and more 
enjoyable. What is France? and Where is France? are questions 
never to be separated, As the soil of France was necessary for the 
movement of Napoleon's cannon, so a right substratum of location, 
subjection and intuition in the mind of the learner, is essential to 
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what he must know of the history, literature, philosophy, and arts 
of this one part of the world of which he, too, is a part. 

Paradise Lost could never have been written in New York. 
The Biglow Papers are one of our "natural products," mountains 
and poetry, rivers and religion, are all interrelated and interde- 
pendent. As in Shakespeare's masterpiece, Cordelia, tho reciting 
a scant one hundred lines, gives color and tone to the entire pro- 
duction, so the elementary, deepseated geography notions give life, 
character and value to all that is superrelated. As these funda- 
mental concepts are false or true, indistinct or clear, rational or 
abnormal, so to a very great degree, must be the superstructure. 



TRAVEL AS AN AID TO THE GEOGRAPHY TEACHER* 

BY EDWIN STANLEY THOMPSON, MT. AIRY, PHILADELPHIA 

I can easily remember the day that I began the study of geog- 
raphy. Warren's "Geographical Question Book" — a thin 12mo 
volume of questions and answers — was put into my hands and I 
proceeded to memorize it like the Catechism. 

What is the earth? 

The earth is a large, round body composed of land and water. 

How much of the surface of the earth is land? 

One-fourth of the surface of the earth is land. 

How much is water? 

Three-fourths. 

I quote from memory, but I think I am not far from the exact 
words. 

I also remember how, in the presence of visitors, I was the 
only member of the class who could illustrate the relative propor- 
tions of land and water by a blackboard sketch. This I did by 
drawing a circle and dividing it like a pie into quarters, placing a 
W on three of them and an L on one. Simple as this incident may 
appear I now look back to it as a sure indication that I was thus 
early intended to be a teacher of geography. 

*Tbis article appears also in the June nnmber of the Association Review, the orKan 
of The American Association to Promote the Teaching of Speech to the Deaf, publisned 
at Mount Airy, Philadelphia, Pennsylvania. 
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After having learned the natural divisions of land and water 
with their definitions, we soon came to "Bound Maine." 

Then with the aid of a large quarto book of maps, we learned 
to locate and describe hundreds of mountains, lakes, bays, islands, 
cities, etc., and to learn from the Question Book the products of 
states and countries that have now all escaped me except the 
"cheese, cork and marble" of Greece. 

I have a kind of vague feeling that once or twice during my 
school course some object of interest was shown me in connection 
with my geography lessons, but it must have been so very irregular 
that no stress was laid upon the article and no deep impression 
made. The relation between the life of man and the land upon 
which he lives, was never pointed out, and it was not until I began 
to teach Frye's and Kedway's books that I began to appreciate the 
real beauties of geography. I began to realize that boundaries, 
minute coast indentations, and alternations of rivers, now to the 
southeast, and now to the southwest, upon which so much stress 
was laid in my education, are nothing in comparison with the great 
laws of slopes and rainfall and the direction of winds. It is not 
enough to know that there is a river or a city or a desert in a given 
place. Why is the city there and not the desert? 

But interesting and valuable as these laws are, they do not 
completely satisfy my ideal of what geography teaching should do. 
To me the earth is the home of man, and he should receive as much 
attention as the land and water. Whatever will give clear ideas of 
man's mode of life in the different parts of the world are the legiti- 
mate materials of geography teaching. These materials may be 
collected at home or they may be the souvenirs of travel in the 
various countries. I employ both methods, but prefer the latter as 
it gives more life and interest to an object if I can tell my classes 
the very circumstances under which it was acquired. During the 
past five years I have traveled somewhat extensively in America 
and Europe and have gathered quite a collection of inexpensive 
articles that I am constiintly using in my teaching. 

There are four things that I have brought from every country 
visited, viz., the flag of the country; a set of the coins in common 
use; a newspaper, to illustrate the language; and a postage stamp 
that will bring a letter from that country to the United States. 

The flags in a uniform set, I might have purchased at any 
department store in this coimtry, but I value far more the fourteen 
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odd-shaped oues that I purchased each in its own country, some of 
silk, some of jDnnted cotton and others of sewed bunting. Each 
one recalls the incidents that accompanied its purchase. That 
printed Norwegian flap; from Molde was cut from a strip contain- 
ing; many of its kind, and hemmed, at my request, by a pleasant 
woman on a hand sewing-machine. That Italian tricolor was made 
especially for me by the wife of my gondolier at Venice. That 
Dutch tricolor, intended as a part of the decoration in honor of the 
young Queen's inauguration was purchased in the people's market 
at Amsterdam. So each has its history. 

The newspai)ers range from a tiny four page sheet, **Dagskra" 
from Iceland through all the common sizes to a kind of Bussian 
"Puck,'' whose colored pictures illustrate what are probably side- 
splitting jokes if we could only read them. 

The stamps are compared with our own five-cent stamp that 
will carry a letter to most foreign countries. 

The coins include the imit— as the franc, the krone, the ruble — 
and its subdivisions, except the English collection, which includes 
every coin from the sovereign down to the farthing. These are 
compared in size and value with the coins of our own country. 

Besides these four regular souvenirs I also pick up some little 
things that are tyincal of each country, as a small model of the 
wayside crucifix from the Tyrol, an icon from Russia, a handful of 
reindeer moss from Norway. None of these things are costly but 
they illustrate and make real the lessons. 

The value of pictures in geography teaching is too well known 
to need any argument. These, like other illustrative material, may 
be purchased or they may be the teacher's own work. The lat- 
ter may not be so artistic but they show the places just as they 
were seen. Then, too, the teacher knows what he wants and 
chooses his point of view accordingly. I should not feel natural if 
I were to start on a journey without the strap of my camera-case 
over my shoulder. 

A small expenditure of time and money will convert one's 
travel-pictures into lantern slides and their value will be more than 
the hours and dollars that they cost. I know of no way that a 
camera may be made to give pleasure to so many people as when 
used in connection with the magic lantern. In my own work with 
the deaf, the explanation can not be given while the picture is on 
the screen, so I write ui)on glass brief descriptions which are shown 
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on the screen just before each picture. After many experiments I 
have found that a lithographer's pencil is best for this writing. It 
may also be used for drawing maps and diagrams. 

Besides furnishing the teacher with objects and pictures and 
anecdotes with which to brighten the brief accotmts of the text- 
book, travel also enables him to detect errors in the so-called sup- 
plementary readers that are often compiled by those who have 
never seen the places described. 

Many teachers say that they can not afford to travel. I claim 
that a teacher of geography can not afford not to travel. It increases 
his efliciency ; and for the pupils there can be no substitute for per- 
sonal experiences quite equal to the experiences of a traveled 
teacher. 



STANDARD AND LOCAL TIME 

BY WILLIS E. JOHNSON, STATE NORMAL SCHOOL, MAYVILLE, N. D. 

Properly to understand the subject, one must constantly bear 
in mind the simple relation of difference in longitude to difference 
in time. Since on the average the sun apparently swings once 
around the earth in twenty-four hours, its rays will sweep over fif- 
teen degrees in an hour or at the rate of four minutes for every degree. 
Students are sometimes confused as to the time of day in places 
east of a given meridian as compared with the time in places west 
of it. When the sun is rising here, it has already risen for places 
east of us, hence their time is after sunrise or later than ours. At 
the same moment the sun has not yet risen for places west of us, 
so their time is before sunrise or earlier than ours. When it is 
noon by the sun in Chicago, the shadow north, it is past noon by 
the sun in Detroit and other places eastward and before noon by 
the sun in Minneapolis and other places westward. These facts, 
which are readily ascertained by telegraphic communication, con- 
stitute excellent proofs of the curvature of the earth. Were the 
earth a plane, the rays of the sun, from its immense distance, to 
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places relatively near together, as Philadelphia, St. Louis and Den- 
ver, would be almost exactly parallel. The solar time at these 
cities would then be the same. 
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IF THE EARTH'S SURFACE WERE A PLANE, SOLAR TIME WOULD 
BE THE SAME EVERYWHERE. 



Owing to the curvature of the earth when it is 11:00 o'clock at 
Philadelphia, it is 10:00 o'clock at St. Louis and 9:00 o'clock at 
Denver. 




FIG. 2. CURVATURE OF THE EARTH'S SURFACE CAUSES DIFFERENCES 

IN SOLAR TIME. 

A man when in London set his watch according to mean sun 
time there. When he arrived at home, he found the mean sun time 
to be six hours slower than his watch. It is obvious that he must 
have travelled westward 90°. 

While on shipboard at a certain place, he noticed the sun's 
shadow was due north when his watch indicated 2:30 p. m. 
Assuming that both the sun and the watch were on time, his longi- 
tude then was 37° 30' west from Greenwich. It may be well to 
note in this connection that when navigators ascertain the solar 
time to compare it with the time of the prime meridian, as indicated 
by their chronometer, they prefer morning and evening observa- 
tions to those made at noon. From this difference they readily 
determine their longitude. From the appended list of cities with 
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longitude, the local time may thus be determined, and the time at 
one's home may also be compared with that of other places. It 
should be borne in mind that it is the mean solar time that is thus 
considered — which in most cities is not the time of the watches and 
clocks there. People all over Great Britain set their watches to 
agree with Greenwich time; in France with Paris; in Japan, with 
Kobe, etc. 

To avoid the frequent changes of time necessary while travel- 
ling east or west when different cities use mean local sun time, and 
to secure relative uniformity, the United States, Canada, Mexico 
and nearly all other nations have adopted systems whereby the 
clocks within a belt of approximately fifteen degrees in width east 
and west, indicate the same time. This was begun in a systematic 
way in the United States, November 18, 1883, when our princi- 
pal railways so changed their time that stations approximately 
within 7^° from the 90th meridian west from Greenwich changed 
their clocks six hours earlier than Greenwich time, and all other 
changes thruout the country were changes of whole hours. In 
accordance with the theory underlying the system, all places in the 
United States and Canada within 7^° of the 75th meridian use the 
average sun time of that meridian. The clocks of this, the Eastern 
Standard Time belt, will thus have their minute and second hands 
I)ointing exactly as the minute and second hands of London clocks, 
the hour hands of the latter, pointing five hours later. The longi- 
tude of Philadelphia being very nearly 75° W., sun time and clock 
time will be the same at that place. In New York city and Boston 
the mean sun time will be ahead of clock time, since watches and 
clocks there are set according to the mean sun time of the 75th 
meridian but are east of it; hence it gets noon by the sim in those 
cities before it is twelve o'clock. In places which use eastern time but 
are west of the 75th meridian, solar time is later than clock time. 

The center of the next hour belt to the west is, of course, fifteen 
degrees from the 75th meridian or 90° W. Madison, St. Louis and 
New Orleans being very nearly on this meridian, their sun time 
and clock time will agree and the sun's shadow average due north 
at twelve o'clock. The next or Mountain Standard Time belt has 
for its center meridian 105° W., the longitude of Denver. West of 
this lies the Pacific Standard Time belt. Clocks in this belt are 
set by average sun time on the 120th meridian which forms a part 
of the western boundary of California. In the extreme eastern 
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portions of British America — New Brunswick, Nova Scotia, Prince 
Edward Island and Newfoundland, and also in Porto Eico, the time 
of the 60th meridian is used. This belt is called the Intercolonial 
Standard Time belt. The American railways of Alaska use Alaska 
Standard Time, based upon the 135th meridian, or one hour slower 
than Pacific time. 




FIG. 3. STANDARD TIME BELTS OF EUROPE. 



Within the past few years the princij^al nations of the world 
have adopted standard time systems. In most cases the time is 
reckoned by whole or half hours from Greenwich. Following is a 
list of the principal countries having standard time, with the 
meridian used as standard for regulating the time and a comparison 
of the time used with that of Greenwich. 
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Country Me 

Austria 15° 

Belgium 00 

Bosnia 15 

Bulgaria 30 

Cape Colony 22 

Cuba 82 

Denmark 15 

France 2 

Germany 15 

Great Britain 00 

Greece 23 

Holland 00 

Italy 15 

Japan 135 

Luxemburg 15 

Luzon, P. Is 125 

Mexico 99 

Natal 30 

New Zealand 172 

Norway 15 

Portugal 9 

Queensland 150 

Rumania 30 

Sandwich Islands 157 

Servia 15 

South Australia 135 

Spain and Balearic Islands . . 00 

Sweden 15 

Switzeriand 15 

Tasmania 150 

Turkey 

Western Europe 15 

Eastern Europe and Asia . 30 

Victoria 150 

West Australia 120 

It was stated alx)ve that in theory the standard time sections 
are fifteen degrees wide. In actual practice, cities near the theo- 
retical boundary of a belt adopt the time of either belt as they 
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choose. In theory^ the western boundary of the Central section of 
the United States is 97^° W., whereas in Bismarck, N. D., nearly 
101° W., Central time is used. The time used by railways is 
usually adopted by the cities thru which they pass; so if the rail- 
ways in that city should adopt Mountain time, the boundary of the 
belt would be shifted to the nearest place where a change is made. 

In a few cities where different railways use the time of differ- 
ent l)elts, the city uses the time of neither l)elt but uses instead 
mean local sun time. The following editorial comment in the 
Official Railway Guide for November, 1900, very succinctly sets 
forth the condition which has prevailed in Detroit as regards 
standard and local time. 

*'The city of Detroit is now passing thru an agitation which is 
a reminiscence of those which took place thruout the country about 
seventeen years ago, when Standard Time was first adopted. For 
some reason, which it is difficult to explain the city fathers of 
Detroit have refused to change from the old local time to the 
Standard, notwithstanding the fact that all of the neighboring cities 
— Cleveland, Toledo, Columbus, Cincinnati, etc.,— in practically the 
same longitude, had made the change years ago and realized the 
benefits of so doing. The business men of Detroit and visitors to 
that city have been for a long time laboring under many disadvan- 
tages owing to the confusion of standards, and they have at last 
taken the matter into their own hands and a lively cami)aign, with 
the cooperation of the newspaix3rs, has been organized during the 
past two months. Many of the hotels have adopted Standard time, 
regardless of the city, and the authorities of Wayne county, in 
which Detroit is situated, have also decided to hold court on Cen- 
tral Standard time, as that is the official standard of the state of 
Michigan. The authorities of the city have so far not taken action. 
It is aimounced in the newspapers that they probably will do so 
after the election, and by that time, if progress continues to be 
made, the only clock in town keeping the local time will be on the 
town hall. All other matters will be regulated by Standard time, 
and the hours of work will have b(*en altered accordingly in factories, 
stores and schools. Some opposition has been encountered, but 
this, as has b(?en the case in every city where the change has been 
made, comes from people who evidently do not comprehend the 
effects of the change. One individual, for instance, writes to a 
newspaper that he will decline to pay pew rent in any church 
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whose clock tower shows Standard time; he refuses to have his 
hours of rest curtailed. How these will be affected by the change he 
does not explain. Every visitor to Detroit who has encountered 
the difficulties which the confusion of standards there gives rise to, 
will rejoice when the complete change is effected." 

The longitude of Detroit being 83° W., it is seven degrees east 
of the 90th meridian, hence the time used in the city was twenty- 
eight minutes faster than Central time and thirty-two minutes 
slower than Eastern time. In Gainesville, Ga., mean local sun time 
is used in the city, while the Southern railway passing thru the 
city uses Eastern time and the Georgia railway uses Central time. 



CENTRAL TIME 

fAOUNTAift TIME I t I I 

PACIFIC TIAAE 

MEXICO TIME 




I07»lir. 



#04*11 



FIG. 5. RELATIONS AT EL PASO WHERE FOUR TIME BELTS MEET. 

Another place of peculiar interest in this connection is El 
Paso, Texas, from the fact that four different systems are employed. 
The city, the Atchison, Topeka and Santa Fe, and the El Paso and 
Northern railways use Mountain time. The Galveston, Harrisburg 
and San Antonio, and the Texas and Pacific railways use Central 
time. The Southern Pacific railway uses Pacific time. The Mexi- 
can Central railway uses Mexican Standard time. 



STANDARD AND LOCAL TIME 131 

From this it will be seen that when clocks in Rogers, N. M., a 
few miles from El Paso, are striking twelve, the clocks in El Paso 
are striking one; in Ysleta, a few miles east, they are striking two; 
while across the river in Juarez, Mexico, the clocks indicate 12:24. 

How to find the mean local time of a place. When it is noon 
by the sun on the 90th meridian, it is noon there by the clock and 
also noon by the clock in every place using Central time. All 
places using Central time which are east of the 90th meridian, will 
have their noon by the sun before twelve o'clock, and all places 
using Central time which are west of that meridian will have noon 
by the sun after twelve o'clock. Assume we are at Ysleta, Texas, 
longitude about 10&|° W. When the clock strikes twelve, the sun's 
shadow is, on the average, due north on the 90th meridian. It is 
manifest, then, that the sun being 16^° east of us, our shadow is 
west of north and will not be north for one hour and six minutes, 
the time it takes the sun to travel 16^°. The sun's shadow will be 
due north at Ysleta, then, at 1:06 p. m. It should be remembered 
that this is true only when apparent and true sun time are the 
same. This occurs about April 15, June 15, August 31, and Decem- 
ber 25; at other dates, the actual position of the sun, being some- 
what fast or slow as compared with the average. At El Paso, in 
practically the same longitude as Ysleta, the sun's shadow will be 
north at 12:06 P. M., since it is north on the 105th meridian when 
clocks which are set by that meridian and thus' have Mountain 
time, strike twelve. For similar reasons, at Juarez, where clocks 
are regulated by 99th meridian time, the sun will be 7^° eastward 
when their clocks strike twelve, or thirty minutes behind the clock, 
and at Rogers, it will be 54 minutes ahead of the clock or cast a 
north shadow at 11:06 a. m. 

At Bergen, Norway, the standard time is based on the mean 
sun time of the 15th meridian east of Greenwich. The longitude 
of its Cathedral being 5° 20' 15'' E., it is 9° 39' 45" west of the 
meridian which gives it its time. The sun time will, therefore, be 
thirty.eight minutes and thirty-nine seconds behind clock time. 
From the list of cities with their longitude and the list of standard 
time adoptions, one can ascertain the mean local time of the princi- 
pal cities of the world. 

The longitude of the following cities is taken from various 
authorities such as the United States Coast and Geodetic Survey, 
Nautical Almanac, Official Survey Kei^orts of various nations, etc. 
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Where possible the exact place 
standing for observatory and "C 

Adelaide, So. Australia, ° ' " 

Snapper Pt 138 30 39 B 

Aden, Arabia. Tel.Sta 44. 58 58 B 

Alexandria, Bgypt. BunoB;Pt. 29 51 40 B 
Amsterdam, Holiand.Churcta. 4 53 04 B 

Antwerp, Belgium, 4 24 44 B 

Apia, Samoa, Ruge's Wharf. 171 44 56 W 

Athens. Greece, 23 43 65 B 

Bankok, Siam,01d Brit. Fac- 
tory 100 22 38 B 

Barcelona, Spain. Old Mole 

Light 2 10 55 B 

Batavia. Java, 106 48 25 E 

Bergen, Norway, C 5 20 15 B 

Berlin, Germany. 13 23 44 H 

Bombay, India, 72 48 58 B 

Bordeaux, Pr.. St. Andrew... 00 34 42 W 

Brussels, Belgium. 4 22 10 B 

Buenos Ayres, Custom H 58 22 14 W 

Cadis, Spain, 6 12 20 W 

Calcutta, Ft. Wm. Semaphore 88 20 11 B 
Canton, China, Dutch F. 

Light 113 16 34 B 

Cape Town, S. Africa. 18 28 40 B 

Caracas. Vcn.. Summit 66 50 55 W 

Caj'cnne, Fr. Guiana, Land'g 52 20 25 W 

Christiania, Norway. O lO 43 36 E 

Constantinople. Turkey, C... 28 58 59 B 
Copenhagen, Denmark. New O 12 34 47 B 

Dublin, Ireland, 6 20 30 W 

Bdinburgh. Scotland, 3 10 54 W 

Florence, Italy, O 11 15 22 B 

Gibraltar, Spain, Dock Flag. 5 21 17 W 

Glasgow, Scotland, 4 17 39 W 

Hague, The, Holland, C 4 18 30 E 

Hamburg, Germany, 9 58 25 B 

Havana. Cuba, Morro 82 21 30 W 

HongKong, China. C 114 9 31 E 

Jerusalem, Palestine 35 13 00 B 

Leipzig, Germany, O 12 23 30 E 

Lisbon, Portugal. O 9 11 10 W 

Liverpool. England, 3 04 16 W 

Madras, India, O ..*. 80 14 51 E 

Manila. Luzon. 120 58 33 E 

Marseilles, Fr. New 5 23 43 E 

Melbourne, Victoria, 144 58 32 B 

Mexico. Mexico 99 05 00 W 

Montevideo. Uruguay C 56 12 15 W 

Moscow, Russia 37 34 00 B 

Munich. Germany, 11 36 32 E 

Naples, Italy, 14 14 44 E 

Panama, Central Am. C 79 32 12 W 

Para, Brazil. Custom House 48 50 05 W 

Paris. France, 2 20 14 B 

Peking. China 116 28 54 B 

Rio de Janeiro, Brazil, 43 10 21 W 

Rome, Italy, 12 28 40 E 

Rotterdam, Hoi., Time Ball 

Station 4 28 50 E 

St. Petersburg, Russia, 30 19 22 E 

Stockholm, Sweden, 18 03 30 E 

Sydney, New So. Wales, 0....151 12 23 E 

Tokio, Japan. O 139 44 30 E 

Valparaiso. Chili 71 41 45 W 

Venice, Italy, C 12 20 29 E 

UNITED STATES ° ' " 

Albany, N. Y.. 73 44 56 W 

Annapolis. Md., 76 29 08 W 

Atlanta, Ga 84 20 00 \V 

Attn Island., Alaska, Chi- 

chagoff 173 12 24 E 

Augusta, Me 69 50 00 W 

Austin, Texas 97 42 00 W 

Baltimore. Md., Wash. Mt... 76 36 59 W 

Bangor. Me., Austin Hill 68 46 59 W 

Boise, Idaho 116 20 00 W 



is given, the abbreviation "O'' 
for cathedral. 



Boston, Mass., State House. 71 03 50 W 

Buffalo, N. Y 78 65 OO W 

Carson City, Nev 119 43 00 Vi 

Charleston, S C, Light H... 79 62 08 W 

Charleston. W. Va 81 31 00 W 

Che3*enne, Wyoming 104 42 OO W 

Chicago. Ill 87 37 00 W 

Cincinnati. Ohio 84 26 OO W^ 

Cleveland, Ohio 81 42 06 W 

Columbia, S. C 81 51 OO W 

Columbus, Ohio 82 59 00 W 

Denver. Col 104 59 23 W 

Des Moines. Iowa 93 37 30 W 

Detroit, Mich 83 02 54 W 

Uuluth. Minn 92 06 10 W 

Brie. Pa 80 08 00 W 

Fargo. N. D 96 47 00 W 

Galveston, Texas, C 94 47 25 W 

Hartford, Conn 72 40 45 W 

Helena, Mont ill 62 45 W 

Honolulu, Sandwich Is 157 61 34 W 

Indianapolis. Ind 86 06 00 W 

Jackson. Miss 90 06 OO W 

Jacksonville. Fla., Church.... 81 39 14 W 

Kansas Citv. Mo 94 37 40 W^ 

Key West. Fla., Light House 81 48 04 W 

Lansing. Mich 84 32 00 W 

Lexington. Ky 84 33 00 W 

Lincoln. Neb 96 45 OO W 

Little Rock. Ark 92 16 00 W 

Los Anseles. Cal.Ct. House.. 118 14 32 W 

Louisville. Ky 85 30 00 W 

Lowell, Mass 71 19 02 W 

Lynn. Mass 70 57 27 W 

Madison. Wis 89 20 00 W 

Manila. Luzon, 120 58 33 E 

Memphis. Tenn 90 06 00 W 

Milwaukee, Wis 87 57 00 W 

Minneapolis, Minn 93 18 00 W 

Mobile, Ala.. Church 88 02 28 W 

Montgomery. Ala 86 25 OO W 

Nashville. Tenn 86 49 00 W 

Newark, N. J 74 10 OO W 

New Haven, Conn., Yale 72 65 45 W 

New Orleans, Mint 90 03 28 W 

Newport, R. I.. Torpedo Sta 71 19 40 W 
New York. N. Y., City Hall.. 74 00 24 W 

Olympia. Wash 123 00 00 W 

Omaha. Neb 95 56 00 W 

Philadelphia, State House.... 76 09 03 W 

Pittsburg, Pa 80 02 38 W 

Portland, Oregon 122 27 30 W 

Porto Rico, P. O., Morro 66 07 28 W 

Providence, R. I., Unit. Ch... 71 24 19 W 

Raleigh, N. C 78 40 00 W 

Richmond, Va 77 27 28 W 

Rochester. N. Y 77 61 00 W 

Sacramento. Cal 121 26 OO W 

St. Louis. Mo 90 16 16 W 

St. Paul. Minn 93 05 OO W 

San Francisco, Coast Sur- 
vey Station 122 24 32 W 

Santa Fe. New Mexico 106 10 00 W 

Savannah, Ga.. Exchange.... 81 05 26 W 
Sitka. Alaska. Parade Gr'nd.. 136 19 31 W 

Springfield. Mass 72 35 45 W 

Stockton. Cal 121 14 00 W 

Tallahassee, Fla 84 24 00 W 

Topeka, Kan 95 40 OO W 

Trenton, N. J 74 46 30 W 

Troy, N. Y 73 41 00 W 

Virginia City, Nev 119 35 00 W 

Washington, D. C, 77 03 06 W 

Wilmington, Del.. Town Hall 75 38 03 W 

Winona, Minn 91 30 00 W 

Worcester, Mass 71 48 13 W 



THE RELATION OF LONGITUDE TO TIME 

BY HEBMAN T. LUKEJJS, STATE NOBMAL SCHOOL, CALIFOBNIA, PA. 

The illustration on page 134 represents a piece of apparatus 
arranged to illustrate the relation of longitude and time. The cen- 
tral part, consisting of the northern hemisphere with a circular disk 
of cardboard attached to it, is movable and can be turned from 
right to left to represent the earth's rotation from west to east. 
The immovable ring beyond the outer margin of this disk is divided 
into twenty-four equal parts corresponding to the twenty-four hours 
of the day. The arrow at the top of the chart shows the direction 
of the sim's rays and points'to the noon hour. The afternoon hours 
follow to the left and the evening hours extend below where the 
darker night sky is seen with the Great Dipper on the left and the 
crescent moon on the right. Midnight is represented at the bottom 
of the chart and is followed by the early morning and forenoon 
hours upward to XII again. The purpose of the circular disk of 
cardboard attached to the wooden hemisphere in the center is sim- 
ply to afford space on which to write the geographical names large 
enough to be seen across the room. The names are written on the 
radiating lines extending from the meridians of the places on the 
hemisphere. The black line extending vertically across the hemi- 
sphere represents the prime meridian of Greenwich. The some- 
what irregular dotted line shows the position of the international 
date line. 

The photograph shows the apparatus set for noon at Green- 
wich. The local time of every other place can be read off by simply 
following its meridian down to the equator on the wooden hemi- 
sphere and outward on the cardboard disk to the ring of the hours. 
It is, however, more than a calculating machine, for it also shows 
the reason for its answer. The world really turns thru the 
hours, as the model turns thru its hour circle. If our clock 
faces were arranged with twenty-four hours instead of twelve, we 
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should have a ^oocl model of the daily motion of the earth constant- 
ly before us. The changing ix)sition of the hour hand would then 
correspond to the changing direction of the standing position of a 
man during every portion of the twenty-four hours. 




(From a photograph of the apparatus made by Professor Lukens.) 

What time is it at Bagdad, when it is half-pist nine o'clock in 
the morning at Philadelphia? Turn the hemisphere from right to 
left until the meridian of Philadelphia is brought opposite to half- 
past nine o'clock a. m. By looking now at the meridian of Bagdad 
we see it is opposite half -past five o'clock p. m. Of course we have 
not only the local time at Bagdad before us, but we can equally 
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veil read off the time it is at any other place at that moment. For 
instance, it is ten minutes after midnight in the morning of the 
following day at Melbourne. 

The international date line is marked on the wooden hemi- 
sphere. As the hemispere turns from west to east all meridians 
are in succession brought opposite the hour of midnight at the 
bottom of the chart. The day begins first at the international date 
line and begins later and later for all other meridians in proportion 
to their distance west from the 180th. The less their longitude 
east or the greater their longitude west, the later does the day begin. 
The new century will begin first, therefore, in that place which is 
nearest to the international date line but west of it. In the north- 
em hemisphere this place is the eastern extremity of Siberia, but 
the Russians use the Julian calendar and are therefore behind. In 
the southern hemisphere the century begins first on the Friendly 
Islands which are included in the Australian day. As some of them 
are as much as 174 degrees west longitude, January 1st will begin 
twenty-four minutes sooner there than at the meridian of 180 
degrees, or, seventeen hours and twenty-four minutes before the 
century begins at Philadelphia, Pa. The position of the interna- 
tional date line is marked on the movable disk by a star (*) and 
the letter "A" (antipodes). As this i)oint turns past the hour of 
midnight, we have represented before us between this point (a) 
and the hour of XII (at the bottom of the chart) all those places 
on the earth that already have the new day; whereas all the remain- 
ing meridians have still the previous day. 

The daily motion of the earth on its axis is represented by the 
complete rotation of the hemisphere from west to east. 

The use of this piece of apparatus in class has still further 
impressed me with the importance of actual models in teaching the 
fundamental conceptions of geography. The use of flat maps is 
very objectionable; and the use of Merca tor's Projection is calcu- 
lated to instil wrong conceptions that will never be overcome. The 
chief difliculties come from our awkward and distorted diagrams 
or, worse still, from teaching by mere words. Sense-impression is 
the beginning of all knowledge. 



A SERIE8 OF LESSONS LEADING TO LAPLACE'S 
NEBULAR HYPOTHESIS 

(Continued from Vol. II, page 44) 
BY THEDA GILDEMEISTER, WINONA, MINN. 



LESSON V. GRAVITY AND SPECIFIC GRAVITY 
SUB-I,BSSON A 

Aim: To have children (a) study a third form of molar attraction 
called gravity, (b) know methods and results of measuring this 
force, and (c) realize man's dependence upon it. 

Preparation: 

1. Materials, Sod; glasses of cold water; loam; sand; com- 
mon starch; brick; stone; wood; marble or pebble; penny; feather; 
ball; scales; weights; a bag of feathers, or milkweed- or thistle- 
down; sheets of tissue paper; water in leaky pan or in a bottle. If 
an air pump can be easily obtained, perform the experiment of the 
"penny and feather'' instead of describing it. Also have some 
quinine capsules and shot, and, if possible, a "Brownie" made from 
an old cuff and containing a large marble. 

2. Children's Minds. What forms of attraction have we 
already studied? In what way did we find the last two differing 
from the first two? (See Generalization, page 36 of Vol. II.) Today 
we shall study a third form of molar attraction— a force acting at 
even greater distances than did magnetism. 

Presentation (of a under Aim): 

All may use your note books and pencils, and as many as pos- 
sible may help in performing some experiments which we will note 
now and discuss later. 

Experiment L Hang up this piece of sod on that hook, so 
that it will not touch any other object. 

Experiment 2. Mix sand with the water in this glass. 
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Experiment 3. Mix loam with the water in this one. 

Experiment 4. Put common starch in this one. 

Experiment 5. Toss this ball straight upward. 

Experiment 6, Throw it toward the wall. 

Experiment 7. Several children hold out hands, palms upward. 
In each hand teacher lays a stone, brick, piece of lead, wood, or what- 
ever she desires. One after another, each pupil turns his hand 
over, paying no attention to the contents. 

Experiment 8. Pull the rag from a hole in an old pan contain- 
ing water; or, uncork an inverted bottle of water; or, pour water into 
a glass tube, or rubber hose, or wooden trough. 

Observations njyon the above experiments: [Note. Teacher may 
have to wait until the next day to obtain results from experiments 
1-4, altho they were purposely performed early in the recitation.] 

1. Look at the sod carefully, and at the floor underneath. 
Has anything occurred? What caused the particles of dirt to fall? 
What forces were acting in the sod when we hung it up? The 
force which overcame both the cohesion and adhesion in the sod is 
called gravity, and we shall soon discover more about it and what it 
does. (Name taught by sight and sound.) 

2-4. What has happened to our solutions? What force has 
here lx?en overcome? The same force that caused the dirt to fall 
from the sod caused these substances to "settle" in the glasses. 
What is its name? 

5-6. In each case, what happened to the ball after leaving 
your hand ? What finally became of it ? What would have occurred 
had we been in the yard ? The same force was here at work. Write 
its name. 

7. What force was acting when the boys held the objects on 
their palms ? ( Muscular force. ) What resulted from turning their 
hands over? How far did the objects fall? Might they have fallen 
further? What prevented? Again what force acted? 

8. Did the water fall as far as it could? What is similar in 
all of our experiments? 

Let us now see whether from all these experiments we can tell 
what Oravity is. ( Encourage voluntary expression and original 
thought, but if no one arrives at the correct conclusion, teacher 
may question.) At the beginning of the recitation, what did I say 
we were to study? What did I say about its action? Had we been 
out of doors, each object would have stopped where? Towards 
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what, then, do we find all of these masses attracted? (The Earth's 
surface.) Supjxjse you had thrown your ball into an open well, 
would it have stopped on a level with the Earth's surface? Then, 
where must this attractive power, called Gravity, reside? (Within 
the Earth.) 

What sort of bodies did the magnet attract? The electrified 
sealing wax? The Earth attracts what sort? Name the sul)stance8 
in our experiments which we found the Earth attracting. Name 
others which you have known it to attract. Is there a girl here 
who has not at some time broken a dish or vase by having gravity 
assume control of it? Is there a boy who hasn't fallen from a tree 
or fence? Can you think of any substances which it does 7Jo/ attract? 
(Perhajjs smoke and steam may Ix? nanuKl. If so, say that we shall 
soon try some experiments which will help to show that smoke and 
steam are not exceptions.) 

There are, then, no substances which the Earth does not attract. 
(Lead children to volunteer definitions until one similar to this is 
obtained: Gravity is the attraction which the Earth has for all 
bodies on or lumr its surface.) 

Now let us try some experiments to see whether gravity acts 
equally upon all bodies. 

Experiment 9. Droj) at the same instant a marble and a sheet 
of tissue pajK^r. Which reached the floor first? 

Experiment 10, Rei^eat, after wadding the i^aix^r into as small 
a ball as ixjssible. Same question. 

Experiment 11, Drop simultaneously a j^enny and a feather. 
Tell of exix^riment with air pump. See any text on Physics. 

Experiment 12. Same with a half-pound weight and a bundle 
of feathers weighing one-half pound. (Refer to old story of little 
girl and the school "committee man.") 

Experiment 13. Drop at the same time a cork and a lump of 
lead. Try several times. 

Experiment 14, Try as many different objects as time allows. 

Obtain from these experiments the statements that (1.) The 
weight of an object has nothing to do with the rate of falling, and 
(2.) The buoyancy of the air partially counteracts the force of 
gravity. We see this in the cases of a, the single feather or thistle- 
down; 6, the spread sheet of tissue pai)er; c, smoke: d, steam. We 
also find that gravity, like the earlier forces studied, can be over- 
come by other forces, two of which we have today noted, viz., mus- 
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cuUir force and buoyancy of the air. Query: What do we see 
smoke doing on damp days when the air is not so buoyant? 

6 (under Aim. ) All are familiar with weight and the fact that 
different substances differ in weight. Shall we now see what we 
mean by this? 

Experiment 15. Each hold out your hand, palm upwards. 
Lay in it your pencil. Look carefully at your hand and arm and 
also note the feeling. 

Experiment 16. Lay in your hand the heaviest book that you 
have. Compare results with same observations upon Experiment 
15. In which case did you have to exert more muscular effort? 
What force had to be overcome? Had the Earth more attraction 
for the one object than for the other? The force which you exerted 
in each case can be measured by means of these scales. (Let a few 
children, as time permits, weigh both pencil and book. ) We call 
this mecisuring, weighing, and by it we measure two forces. Can 
you tell what? (The muscular force exerted in overcoming 
gravity, and the force which the Earth exerts in drawing the objects 
towards itself.) We may, then, define weight in either one of two 
ways. (1) It is the measurement of the force of gravity. (2) It 
is the measurement of the force (can this be anything l)esides 
muscular force?) required to prevent bodies from falling. 

The teacher may now touch upon the facts indicated in the 
following outline as she deems best. 

1. Weight depends upon density (see Deschanel's or any 
other "Natural Philosophy.") 

2. Gravity is not equally strong at all places upon the 
Earth's surface. 

a. At level of sea. (standard.) 

b. On mountain tops. 

c. At equator. 

d. At or near poles. (In this connection take time to 
explain meaning of ''oblate spheroid" and its cause. 
Also centrifugal force and its results, as they will be needed 
in the last lesson of the series. ) 

3. Action of gravity below Earth's surface. 

a. In wells or deep mines. 
6. As we near center of Earth, 
c. At center of Earth. 
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c (under Aim.) We have still another point to consider and 
that is the value of this force to us who live upon the Earth. In 
the third ^rade when you learned of the Earth's sphericity and 
motions, you wonderwl, as did men in tht* days of Columbus and of 
Galileo, why peoiJe didn't fall off the Earth or the water spill out 
of the lakes and oceans, and you read in your ** Brooks and Brook 
Basins'' (pa^es 8() and 87) that the Earth acts like a great maj2:net, 
holding us fast no matter what its ix>sition. You have, to-day, 
learned the name of this great force which permits us to live so 
securely upon a sphere that carries us, in our locality, round and 
round at the rate of over seven hundred miles an hour, and sails 
with us thru space even more rapidly, traveling in one second about 
eighteen and one-half miles. 

Let us now name as many of Gravity's wonderful works as we 
can, and think of even more for tomorrow. 

Suggestive List for Teacher upon which she may, at will, 
elalwrate: 

1. Gravity holds us upon the Earth. 

2. Gravity keeps about the Earth our atmosphere, without 
which we could not live. (More than fifty miles high.) 

3. Gravity keeps in place our homes, churches, libraries, 
utensils, trees, animals, etc. 

4. It causes the colder and heavier currents of air to "sink,'' 
thus equalizing the temjx^rature of the atmosphere and causing 
winds. These winds push the clouds, sweep the hills, etc. 

5. In a similar way, gravity causes ocean currents, the lienefit 
of which we have learned. 

6. The clouds are by gravity made to ride near the Earth, 
tempering the sun's heat and giving us moisture. Without gravity 
the rain, hail, snow, etc., would not fall. 

7. Gravity holds the ocean waters in place and prevents their 
engulfing the land as the Earth rotates. 

8. Gravity made the mountains for, you remember, as it 
pulled upon the Earth's hardened crust, then too large for the 
shrunken interior, the mountain ridges rose. (Tarr and McMurry, 
Book I, page 126.) 

9. Gravity draws downward the water which falls from the 
clouds. Some it draws into the Earth as far as possible and we 
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later have wells and springs. (Any text [upon Physics or upon 
Physical Geography.) 

10. It draws some of this water into the very interior of the 
earth, where the heat expands it, causing explosions, sometimes felt 
in the form of earthquakes or volcanoes. 

11. The waters which are not drawn into the earth, are, by 
gravity, made to flow as creeks and rivers into old Ocean. We are 
thus provided with one means of transjDortation as well as sewerage, 
water-power, erosion, deposition of alluvial plains, etc. (Review 
uses of rivers. ) 

12. Gravity causes great boulders to roll down mountain sides 
(after frost and water have loosened them) crumbling them into 
smaller and smaller bits. Thus is formed soil without which we 
could have little vegetable life and hence little animal life. 
(Review uses of soiL) 

13. Without gravity our present system of city water works 
would be impossible. 

14. We are enabled by gravity to have a clock in our school- 
room, for it is gravity which causes the pendulum to swing. 

15. By means of the plumb line we can build walls correctly. 

16. The preceding are some of the grander works of gravity. 
The following are minor, but they add to our list. We could not 
play ball very often, if gravity did not bring the ball to Earth, for 
we could not atford a new ball each time we wished to toss one 
upward. 

17. Gravity helps the laundress economize, for on each iron- 
ing day she '*cold starches'- the collars, etc., then allows the starch 
to "settle," later pours otf most of the water, permits the remainder 
to evaporate, and uses again the deposited starch which gravity has 
saved for her, 

18. Gravity draws the heavier part of milk to the bottom of 
the crock and allows us to enjoy the use of cream upon our oat- 
meal, etc. 

19. Oil will also for the same cause float upon water. 

20. Many toys depend upon gravity for their action. (Look 
at this Brownie. I set him up on the upper end of this oblique 
board so you may see him. Why! what has become of him? What 
caused him to land so quickly at the bottom of this miniature 
toboggan slide? Here is a large shot and a quinine capsule for 
each of you. Put the shot inside the capsule. Lay it on the 
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upper part of your desk, or on a slanting book. What occurs? To 
make this more amusing, draw in ink a funny face upon each cap- 
sule. Now try. You may take these home for your little brothers 
and sisters to enjoy.) 

Association and Comparison: 

1. Magnetism and grdvlitj compared and contrasted. 

2. CJompare relative strengili of gravity and the molecular 
forces, cohesion and adhesion. 

Which is easier for man to do, lift a ten-pound stone (over- 
coming what force?) or pull the stone apart (overcoming 
what force?) ? 

3. Compare largeness of the same forces, seeing that gravity 
is an almost universal force. Tho easily overcome for the 
moment, it never ceases acting. Is this true of our other forces? 

4. Study the opix)sition of forces, as in previous lessons, find- 
ing that gravity overcomes adhesion in our exi)eriments with 

a. Grlass of water and soil, sand, starch, water-color 
paints, etc. 

6. Dirt from sod. We could here add plastering from 
ceiling and loosened brick from a chimney. 
We find, too, that at times one force rules, and then another, as in 
a. Muscular force vs. gravity. (Give examples of each. ) 
6. Buoyancy of air vs. gravity. (Give examples of each.) 

c. Adhesion vs. gravity. (Think how our brick houses, 
chimneys, etc., stand for years. What force finally con- 
quers?) 

d. Cohesion vs. gravity. (Give examples.) 

e. Magnetism vs. gravity. 

/. Frictional electricity vs. gravity. 

Generalizations : 

1. Gravity is the attraction which the Earth has for all bodies 
on or near its surface. 

2. Weight is the measurement of the force of gravity. 

3. Gravity is absolutely essential to life upon the Earth. 

Applications ( immediate ) : 

1. Write the names of ten entirely different substances which 
the Earth attracts. 

2. Name five light and five heavy substances. 



LESSON ON GRAVITY AND SPECIFIC GRAVITY 143 

3. Xame some substances upon which gravity seems not to 
act. Prove that these are not exceptions. 

4. Define gravity. 5. Define weight. 

6. Write as many as possible of the services which gravity 
renders man. 

SUB-I^ESSON B 

Aim: To teach the meaning of **center of gravity" and the value 

of this knowledge in everyday life. 

[Note: As the presehtation of the first part of this aim is so 
admirably given in Giflford's *' Elementary Lessons in Physics — 
Teachers^ Edition'^ it does not seem best to repeat it here. The 
book is valuable for any teacher of intermediate grades.] 

Application: 

Of what value in life is our knowledge of the center of gravity? 
Let us see whether we may not have learned this practically long 
l^efore we knew the name. Have you ever watched a little child 
learning to walk ? What happens at first ? ( Child falls continu- 
ally). What does he learn to do? (He learns to balance himself, 
or to put out his little feet and bend his little back, so that the line 
of direction shall fall between his feet). He has discovered the 
law of gravity, the position of the "center of gravity," and has 
learned to control both. Last year I saw you solving the same 
problem when you were learning to walk on stilts. A man who 
needs to use crutches must leam the same lesson. Think of other 
acts which illustrate these principles: 

1, running; 2, skating on ice and on roller skates; 3, walking 
up a ladder, on railroad rails, on cracks in the sidewalk, on fences, 
on the tight-rope; 4, riding a bicycle. 

Mechanics defer to the laws of equilibrium, and consequently 
furnish us both machines and toys. How does the tricycle illustrate 
this? The step ladder? The Bunker Hill Monument? The sta- 
bility of the pyramids made by the ancient Egyptians has passed 
into a proverb. 

The toys pictured in Steele's 'Tourteen Weeks in Physics" and 
in Deschanel's "Natural Philosophy" can be crudely but satisfac- 
torily made by some of the school boys and used as illustrations. 
The following experiment, tho old. has never l)een seen in a 
book, so is here fully described. 

Open a knife so that one blade and the handle form a right 
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angle. Stick the point of the knife blade firmly into the wood of 
an ordinary pencil at abont one or two inches from the i>oint, accord- 
ing to the i)encirs length. The right angle made by the knife's 
blade and handle must open towards the point of the pencil. The 
whole apparatus may now l)e supported in neutral equilibrium if 
the x>encil point l)e i)laced on the tnlge of a desk so that the knife 
may hang imder it. Only exjx^riment will show where to place the 
knives in the different pencils, which may be made to stand at var- 
ious angles with the horizontal plane of the table. They may be 
knocked gently and even moved from side to side. 

SUB-I,ESSON c 

Aim: To learn by exjx^riment the meaning of "specific gravity."' 
Preparation : 

1. References. Deschanel's ^'Natural Philosophy," pp. 85-89 
and others, Gifford's **Elementary Lessons in Physics — Teachers' 
Edition" pp. 57-61, and Steele's **Fourteen Weeks in Physics," pp. 
92-97. 

2. Maierials, Sjx^cimens of stone, coal, wood, iron, brass, 
cork, glass, etc. A spring balance, some jmns, buckets, string, etc., 
as needed in the experiments. 

3. Children^ s Minds. We found in our study of gravity that 
different substances differ in weight. Name a few heavy materials. 
Some light materials. We learned, too, that this difference in 
weight is due to differenc(*s in density. Men frequently wish 
to know the exact volume of a given body but because of its 
peculiar shaix^ find this impossible. If now, they could only know 
the relative weight of this body a scorn i^a red with some other mater- 
ial more easily weighed and a cubic foot of which would always 
weigh the same, we should not need to estimate each separate vol- 
ume required. To-day we are to see how this may be done. 

Presentation: The teacher must, of course, i^resent this accord- 
ing to her materials and apparatus, so it is here merely outlined. 
Let the pupils do as much of the work as possible. 

I. To find specific gravity of solids heavier than toater. 

1. Weigh solid in usual manner. Kecord weight in note book, 

2. Weigh same solid in water. Kecord weight. 
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3. Weigh the displaced water. 

4. Compare weight obtained in 3 with difference in weights 
obtained in 1 and 2. What does this show? 

5. Compare weight of solid in air with weight of displaced 
water. What is the ratio? Call this ratio the specific gravity of 
the solid, that is, the special weight it has when compared with 
water. 

6. Repeat experiment, finding specific gravity of all other 
substances which teacher has. 

7. Make a "'table*' showing specific gravity of various sub- 
stances tried. 

8. Questions and statements by the teacher to show children 
why water is used as the standard, and how. 

a. Universal element. Can be had anywhere on Earth 
where men wish to experiment. 

6. Moves easily so that amount displaced may be accur- 
ately measured. 

c. A given volume's weight 

(1.) Varies with temperature. What proof had we 

of this in our study of forms of water ? ( Broken bottle 

at freezing temi)erature.) 

(2.) Varies with amount of salt or other mineral 

contents. 

(3.) Varies with altitude. 

d. To be accurate, then, scientists have had to agree upon 
altitude, temperature, and sort of water. They therefore 
use distilled water at a temperature of about 39° Fahren- 
heit, and perform the experiments at the sea level, under 
which conditions one cubic foot of water weighs about 
1,000 ounces. In this way, the world over, men may obtain 
the same results. 

e. Will the results of our work to-day be accurate? Let 
us compare our "table" with that in some text-l)ook and 
see how nearly we agree. 

II. To find specific gravity of solids lighter than water. 

According to children's ability or teacher's time, this may be 
presented fully or briefly. See references indicated and use either 
Steele's or Gifford's method. Deschanel's is too complicated. 
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III; Specific (jravity of liquids. 

T(*ll children that this can also be done, but not with our crude 
apparatus. Read a few items from a "table'' in some text. 

IV. Specific (jraviiy of gases. 

What is the most common gas alx)ut us? (Refer to earlier 
k^ssons uixm Cohesion. ) Therefore, just as water is used in finding 
the specific gravity of solids, so air is made the standard for gases. 
We cannot attempt exix^riments in this line, to-day. 

Association and Comparison: 

Comparisons made thruout i)resentation need not be repeated 
here. 

Generalizations: 

1. By specific gravHij of a solid is meant its relative weight 
with that of an equal volume of water. 

2. A cubic foot of water weighs about 1,000 ounces. 

Application: 

1. Use some of the "Practical Problems" given on p. 96 of 
Steele. 

LESSON VI. GRAVITATION 

Aim : To tell children what they can understand of this wonder- 
ful ioTce—fjravHcitioti. 

Preparation: 

Now that you so thoroly understand the force of gravity, it 
will not be bo difficult for you to comprehend the action of another 
force of which I want to tell you, to-day. We cannot, as before, 
make any experiments, so you must believe what I tell you. 

Presentation : 

In studying gravity, I did not tell you of one fact which is 
interesting, namely, that every particle of matter on the Earth's 
surface is not only attracted by the Earth, but it in turn attracts the 
Earth. Therefore every time a body falls towards the Earth, the 
Earth falls towards the l)ody, but the Earth is so many times larger 
than even the largest lx)dy on its surface, that no movement of the 
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Earth is perceptible, and we consequently i^ore its movement in 
such instances. 

What I wish you to understand is that every particle of matter 
in the universe attracts every other particle. You attract the sun, 
the stars, the moon; and they in turn attract you and one another. 
Thus all are bound together in one great whole which we call the 
Universe. Just as we found gravity acting upon every sort of 
body on the Earth's surface, no matter what its composition, so we 
find this new force acting upon every sort of IxxJy. Gravity is only 
one form of this new and universal force whose name even is simi- 
lar — graviUiiion (teacher writes). Gravitation diflPers from gravity 
only in its universality. It is gravitation that holds our Earth in 
its place; that keeps all of the planets in their proper orbits; holds 
in the heavens the fixed stars or suns, of w^hich our sun is one ; and 
prevents our moon and the moons of other planets from sailing off 
into space. See note p. 52 of Steele, for an illustration of the action 
of gravitation. 

Whatever happens to one atom of this great universe affects 
all. No matter how insignificant a thing may seem, it, too, is a 
part of God's great plan and should be so regarded by us who, of 
all His creatures, are given the ix)wer to think and reason, and par- 
tially understand the mysteries of the world about us. 

Association and Comparison: 

1. Compare gravity and gravitation. 

(a) As to spelling. 
(6) As to meaning, 
(c) As to action. 

2. Associate the words union, unite, universe, and universal. 

3. Illustrate the action of gravitation by reference to cables, 
wires, and ropes. 

4. How do gravity and gravitation differ from the other forces 
studied? (More universal; less specific; more easily overcome in 
special instances, yet never really ceasing to act; etc.) 

Generalization : 

Gravitation is the universal attraction, holding our Earth, as 
well as other heavenly bodies, in place. 
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Applicatiox: 

Pound ill chiklreirs ability to comijrehend the 

NEBULAR HYPOTHESIS 

LESSON VII 

As any good Astronomy or even Encyclopedia will give the teacher the theory 
which Laplace and hia followers advanced, it is here only outlined. The teacher will 
tell the story, making plain the fact of its being only theory, altho so long accepted 
that we begin to count it fact. Illumine the tale with as many illustrations and com- 
parisons fonnd in daily life as possible. 

Outline: 

1. Universe of gaseous matter highly heated. 

a. Heat has overcome gravitiition. 
6. Constant motion of these gases. 

2. Mass gradually cools l)y nuliation. 

3. Gravitation regains power and some necessarily stronger 
particles of matter exert influence on weaker portions. 

4. Gradual growth of these centers as more of the matter 
cools. We will follow one of these centers. 

5. The continual movement, growing rotary, as each particle 
tries to reach the center of attraction. Spherical form generated. 
Compare with some games children play; with whirl-pools, whirl- 
winds, etc. 

6. Motion becomes more and more accelerated. Centrifugal 
force begins to overcome gravitation. 

7. Rings thrown off. 

8. These rings drop behind, being further from center of 
attraction. Gradually they break up, as children have seen rings 
of smoke from a steam-engine break up. 

9. The broken up rings tegin to form into spheres (planets) 
still following the parent sphere (sun). 

10. Each gaseous planet in the same manner throws oflF one 
or more rings which form smaller spheres (called moons) and 
follow their respective jjlanets. Digress here to tell how some 
planets have several moons and how about Saturn some rings may 
still be seen, "left unfinished," Mitchell says, ''to show us how the 
world was made.'' 

11. After the original center has thrown oif many rings it, too, 
begins to condense, giving both heat and light to all its ''children." 

12. Each process may have required thousands of years. 
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The teacher should follow the above with enough of the Earth's 
story to show the children how these gaseous bodies became the 
present planets. Taking the earth as the one most interesting to 
us, let us see how it assumed its present form. 

1. Vapors of iron, zinc, lead, etc., etc., gradually cool to liquid 
state. 

2. On this liquid sphere a crust begins to form, keeping the 
interior warm, but gradually radiating more and more heat. (Have 
you ever tested molasses candy put out to cool? Compare.) We 
have every reason to think the interior of our Earth still in a very 
heated state. (Enlarge upon this, if desirable). 

3. As the crust grows thicker and cooler, it becomes firmer. 
The interior, however, still cooling, contracts more and more. 
Gravitation (or gravity, since we are now si)eaking of the Earth 
alone) draws the crust towards the center, but it, being too large, 
folds itself in ridges which we call mountains. 

3. Atmosphere about planet all hazy and heated. Full of 
floating particles, beginning to harden. Sun's light shut out by 
haze. 

4. Vapors of water finally condense and great rains fall. Air 
cleared, Sun's light seen. 

5. Separation of land and water. Oceans and continents 
formed. 

6. Water assists in volcanic action. Land rises and sinks. 
Confines of land and water continually changing. 

7. Action of water begins to make soil. 

8. Vegetable life comes. 

9. Animal life comes, ending in 

10. Man's creation. 

See the Bible story and compare it step by step, remembering 
that in God's sight "a thousand years are but as a day." 

Errata in March Bulletin. 

p. 36, last line: "d" should read 3, not being a sab-division under 2, as printed. 
P. -42, seventh line from bottom: Should read, "Adhesion, of which solution is one 
form," instead of the single word, "Solution." 



A WEEK IN THE MT. LASSEN AND CINDER CONE 
REGION OF NORTHERN CALIFORNIA 

BY ELMER I. MILLER, STATE NORMAL SCHOOL, CHICO, CAL. 

Lassen Peak and the volcanic ridge of which it is a part form 
the connecting link between the Sierra Nevadas of Northern Cali- 
fornia, and the Coast Range and Cascades, and help to s(»j^arate the 
great interior basin from the head of the Sacramento valley. The 
highest point of the ridge is Mt. Lassen, a volcanic cone some 
10,487 feet high, located in the geographical center of a volcanic 
region of nearly 12,000 square miles in area. It overlooks every 
other elevation in Northern California save Mt. Shasta, also vol- 
canic, which is over 14,000 feet high and some distance to the 
northwest. The Lassen region is a part of the great lava field of 
the Northwest, which covers about 200,000 square miles. The 
number of vents in the vicinity of Mt. Lassen has been given by 
Diller as over 120; some of them are a mile in diameter. The 
whole elevation here is formed by the piling up of erupted material. 
The great majority of the i>eaks still show a distinct crater-like 
summit. The latest of the cones to be formed and also the most 
perfect is Cinder Cone. It is alx)ut ten miles northeast of Mt. 
Lassen and fourteen miles from Drake's Hot Spring Valley. 

No description I can write or that I have read can give a per- 
fect idea of this region. It must be seen to be fully understood. 
Yet, as the region is somewhat difficult of access and few have 
opportunity to visit it, a brief description, tho it be imperfect, 
may be of interest. 

Cinder Cone is remarkable for its regularity and perfectly coni- 
cal form. Only in the east and southeast is this regularity broken. 
It has a slope of from 30° to 37° and is composed of the loosest 
fragments, from the size of a pea to several inches in diameter, in 
many places giving the impression of an immense pile of cinders 
thrown'out of a railway locomotive. Its height is 640 feet from the 
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lowest point of the base, tho it has an elevation of 6,906 feet alx)ve 
sea level. Its average diameter is 2,000 feet at the base and 750 
at the top; thus a regular frustum of a cone is formed. The crater 
is a regular inverted cone 240 feet deep and has an inner and outer 
rim. The cinders are of such a character as to preclude the possi- 
bility of plant life in any great amount. In fact, there seem to be 
only a few isolated plants (eriogonum) in or near the crater. 

It was said above that the regularity of the crater was broken 
on the east and southeast. On the east side a ridge juts out and 
seems to have been a part of a very early lava flow; on its surface 
are a few stmited pines. On the southeast side there is a deep 
trough leading out from the base of the cone to the lava field. It 
is here that Diller says the lava stream which formed the lava field 
broke out thru the cone. From this it would follow that the cone 
had been formed at an earlier eruption than the lava. The nature 
of the materials shows the earlier eruption which formed the cone, 
to have been explosive, and the latter, which formed the lava field, 
quiescent. There are persons who think that Diller is wrong and 
that the lava eruption occurred before the cone was formed. To 
me, a layman, the conclusion of Diller seems to be justified by the 
surroundings. Those, who object to this theory, say the force nec- 
essary to push the lava out thru the side of the cone, would have been 
so great as to entirely disrupt the cone. That the force required 
was enormous, it only needs a look at the field to know; yet, it does 
not follow that the entire cone would have been destroyed. There 
are numerous instances of eruptions from the sides of volcanic 
cones which left the cone itself intact. Dr. Harkness of the Cali- 
fornia Academy of Sciences, (Proc. V, 408) says, the lava field was 
formed by upheaval in place and did not come out of the side of the 
cone. Diller shows that the line of movement can be distinctly 
traced in the lava to-day and that it has proceeded from the south- 
east side of the cone. 

The lava field ends in an abrupt, almost perpendicular wall, in 
most places from 75 to 125 feet high. The surface is extremely 
rough and the rocks are very angular and jagged. The rock is of 
various colors; from very dark brown, almost black, to red. The 
north end of the flow reaches Lake Bidwell (named in honor of 
Mrs. Annie K. Bidwell, wife of Gen. John Bidwell, one of the early 
explorers of the region. ) A part of the former bed of this lake was 
covered by the lava. To the southeast the lava, by forming a dam 
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across the stream which formerly emptied into Lake Bidwell, has 
made a new lake known as Snag Lake. Once this latter lake had in it 
many old trunks of trees, so before the eruption of the lava, it must 
have been a piece of wooded land. Only a few of these snags now 
remain. Snag Lake has no visible outlet, but doubtless the water 
follows, more slowly than of old, its old channel either under the 
lava or thru it. 

In a recent letter from Mrs. A. K. Bidwell, she says that her 
husband, the late General John Bidwell, and several guests visited 
Cinder Cone, on solicitation of a Mr. Hank Landt, a trapper, in June, 
1873. Gen. Bidwell knew Mr. Landt well and considered him very 
reliable and truthfid. Landt persuaded the party to make the trip 
from Big Meadows to Cinder Cone with himself and an Indian guide. 
Gen. Bidwell was assured by Mr. Landt that no white person save 
himself had before visited the region. The country was very wild 
and the Indians hostile. At the time of their visit there were many 
dead trees standing in Snag Lake. Mr. Landt declared the trees 
were alive when he had seen them last some winters before. He 
said a great noise had been heard in the region fifteen years before 
the time above mentioned, and that when he saw the cone, the lava 
field and the green trees in the lake, he concluded the noise had 
been connected with the eruption. If so, the eruption must have 
occurred about 1858. Mr. Landt also declared the lake was not 
there when he first visited the place. Gen. Bidwell, himself, 
thought the trees could not have been in the water to exceed fifteen 
years. When General and Mrs. Bidwell made a second visit in 
1877, John Muir accompanied them. The trees had then disap- 
peared from the lake, save under the edge of the lava dam where a 
few still protruded from the rocks. 

In all directions from the cone for about eight miles extends 
the ash field. This field is composed of volcanic sand or ash thrown 
out of the cone in the eruption and scattered over the land without 
being greatly influenced by the wind for it is tolerably regidarly 
distributed, tho of course the finer particles the winds carried to the 
greater distance. Near the cone the ash field is several feet in 
depth. Our guide said seven or eight, but as Diller found it to be 
nearly seven feet on an average at a distance of one-fourth mile 
from the cone, and since it diminishes in depth very rapidly as it 
recedes from the base, it seems certain the depth at the base of the 
cone is much more than seven or eight feet. It rapidly decreases 
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until some eight miles away it almost disappears. This ash is very 
loose and like the cone itself makes walking very fatiguing. There 
is no evidence of volcanic dust; when the sand or ash disappears 
all evidence disappears. Most of this region immediately around 
the cone is entirely barren, tho it was covered with large forest 
trees before the eruption. Many old, charred stumps and trunks 
still remain. On some parts of the ash field, even tolerably near 
the cone, there are some pine trees of considerable size, apparently 
grown since the region cooled off after the eruption. A large area 
of the most distant parts of the ash field is covered with forest. 

The question now comes how long ago did the last eruption 
take place. It is impossible to tell; but while the whole country 
bears evidence of newness, it seems likely we will have to give up 
the notion that there has been an eruption within the past half 
century. Diller thinks the cone to be not less than 200 and the lava 
field not less than 100 years old. The argument that Snag lake 
could not have been formed more than fifty years ago, because at a 
much later time than that the trees or snags standing in the water 
were well preserved is not at all conclusive. For it is known that 
such snags may stand in water for a very long time. Moreover the 
trees may not have been in water all the time since the eruption. 
Again new areas of land with living trees on them may have from 
time to time been submerged, thus adding new snags. For instance, 
there are islands in the lake on which living trees now stand. A 
slight rise in the lake which occurs nearly every spring would bring 
some of these trees into the water for a short time but not a long 
enough time to kill them. If this rise of lake level were to be per- 
manent, it would cause snags of recent trees to appear standing in 
the water. Again, the outlet of the lake may have been clogged by 
various methods long after the lava had ceased to flow, and thus, 
the lake level rising, the water would have covered land over which 
it had not previously extended and on which were living trees. 

The apparent newness as indicated by the smoothness of the 
cone, the absence of erosion and the character of the sand, may be 
deceiving, for on seeing some wagon and horse tracks in the sand 
and remarking that they looked as if they might have been there but 
a few weeks or months at most, our party was informed that they were 
made by surveyors six years ago. From this it is evident the sand 
does not shift about much ; hence the appearance of newness does 
not prove conclusively that it is new. Dr. Harkness in the article 
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above referred to and which is quoted approvingly by Captain C. 
E. Dutton* of the Geolop^cal Survey, puts the eruption in January, 
1850. Dr. Harkness bases his belief, chiefly, on the statements of 
several persons living in the Northern Sacramento Valley and at 
Angels Camp, who reported having seen great lights in the direc- 
tion of Cinder Cone at this time, and, on the reports of prospectors 
who claimed to have been in the region and to have seen the hot 
lava. All these statements are vouched for as being reliable. I am 
willing to confess to having attached much credence to these evi- 
dences until the past spring and summer, when not only newspapers 
but seemingly reliable persons, reported renewed volcanic activity 
in the region of Mt. Lassen. It was reported that "smoke'' and 
vapor were seen rising from the summit of the mountain, that one 
day the summit was heavily covered with snow and the next was 
entirely bare, the snow having disappeared as tho brought in con- 
tact with a red hot furnace. (The snow was still there, however, 
when we visited the summit July 4, 1900. ) Again, men reputed to 
be reliable, related that heavy, rumbling sounds had been distinctly 
heard at a considerable distance in the valleys below. So two men 
went into the region on snow shoes to see what was taking place. 
They found absolutely no evidence of unusual volcanic disturbance. 
Everything was much as it had been for years. When the snow 
had disappeared from the lower lands and the summer residents 
had entered the country they found the region as peaceful and un- 
disturbed as before. 

What was it that gave rise to the rumors of activity? Was 
there a genuine disturbance in the Mt. ? Did some one start the 
story as a joke to see how many people would believe it, or was it 
hallucination or what? I do not pretend to answer. Neither do I 
wish to say that Dr. Harkness' evidence was of the same character: 
but I do say that evidence from persons the most trustworthy in 
ordinary life, needs to be taken with caution, where scientific 
accuracy of observation is required. Diller claims that some of the 
pines growing in the volcanic sand, thrown out when the cone was 
formed, are 200 years old as marked by rings of growth. 

For the reasons above stated therefore the writer of this paper 
has come more and more to believe Diller right in putting the time 
of the latest eruption at much more than fifty years ago. In fact, it 
seems not unreasonable to suppose that the last eruption was not 

1 Science Vol. VI, 46. 
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far from a century ago. And yet, even this may mean that the 
volcano is only donnant and not entirely extinct. 

There are no longer any signs of volcanic action in either Cin- 
der Cone or Mt. Lassen proper. But there are abundant signs in 
the region of Drake's Hot Springs which, as has already been said, 
are fourteen miles from Cinder Cone and ten from Lassen. Here 
are hot springs, geysers, a lx)iling lake (Tartarus) and mud vol- 
canoes of a mild type. Drake's Hot Spring valley presents several 
curious phenomena. It is several miles in length but comparatively 
narrow. Thru it flows a cold trout stream, on one side of which 
are springs of varying degrees of coldness, ranging from ordinary 
spring water to strong soda: on the other side within a few yards 
of one another are cold springs and springs so hot you cannot with 
safety put your finger in the water. Mr. Drake built a bath-house 
there and got his supply of hot water from one of these springs. 

Up near the head of this valley is what is called the Devil's 
Kitchen. It seems well named, for it is a region of several acres 
of boiling, hissing, steaming, sulphur smelling springs, steam jets, 
and mud volcanoes. Parts of this area have ceased to show much 
activity and the most violent portions are around the sides of the 
depression which is surrounded on all sides by high bluffs. Much 
of the area is covered with mud, at some time thrown out by the 
springs, and now dried on top. This is, in fact, a dangerous place, 
for it bears all the appearance of being solid, yet being undermined 
by hot mud and water may break thru with the weight of a person. 
Several persons have been badly scalded in this way. The crust of 
dried mud is pierced by a great many vents for the escape of steam 
and other gases. Thru some of them steam only escapes; thru 
others both steam and water are ejected, tho there is nothing like 
a true geyser in the Devil's Kitchen; thru still others l)oiling hot 
mud either flows out as it is forced up by the steam from below, or 
is thrown out in small quantities by the eruptive force of the steam. 
The whole region bears evidence of having been much more active 
in the past than at present. There seems to be no doubt that the 
interior heat which is responsible for these hot springs is gradually 
but surely dying out. The conditions seem to point to these 
springs as the few remaining active evidences of the former intense 
heat of the whole region. 

Somewhat downstream from the Devil's Kitchen and about 
one and one-half miles from the trout stream is Lake Tartarus or 
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Boiling lake. It is on the side of a ridge and is a deep hole of 
four or five acres area, around which are boiling springs and small 
innd volcanoes. Here and there thruout its area are places where 
the mud and water boil up and give a peculiar appearance to the 
lake. Sulphur fumes are strong here also. The lake has an outlet 
for high water. When dry in the summer its bed is very white due 
to the sulphur mud stirred up in the lake. 

On the opposite side of the same ridge on which Boiling lake 
is situated, is what is know as the "Geyser." It is now only a vig- 
orous boiling spring and seems to show no sign of a true geyser 
formation. The silicon deposits, necessary in the true geyser, are 
absent; there seems to be no tube built up, and there is no inter- 
mittent action. At the time of our visit the water was boiling up 
five or six inches and was regular in its action. Dr. Harkness says 
in 1874 it threw water to a height of ten feet, and that it was 
reported to have reached, at an earlier time, twenty or twenty-five 
feet. He does not say, however, that it was true geyser action. 
Some miles to the westward from Lake Tartarus are other hot 
springs, which like those in Hot Spring valley seem to be losing in 
intensity of heat. 

These evidences of heat are all at some distance from the base 
of Mt. Lassen and indicate that the source of the heat is at a con- 
siderable depth. The surface of Mt. Lassen itself shows that the 
volcano has not been active for a very long time. At least it has been 
inactive long enough for glaciers to form on its sides and do much 
work of erosion. There are many other evidences, such as planed 
l3ed-rock and great depressions gouged out by the ice as it moved 
down the mountain. On the northeast slope of the mountain and 
to a less extent on the east, ithere are masses of perpetual snow 
almost reaching the form of true glaciers. These may or may not 
be the remnants of the glaciers that were so vigorously at work in 
earlier times. 



A GREAT LAVA-FLOOD 

BY JACQUES W. REDWAY, F. R. G. S. 

The modern concept of a volcano, even among geologists, is apt 
to be somewhat short-sighted and misleading. Almost always the 
student is confronted with the assertion that a volcano is a moun- 
tain, etc. As a matter of fact, the essential feature of the volcano 
is just the opposite; it is a hole and not a hill. Careful, scholarly, 
and conscientious as Professor Prestwich is, he emphasizes and 
defines but one feature in the morjjhology of volcanoes, namely, 
the cinder-cone; the lava-dome and the la va -sheet are scarcely men- 
tioned in connection with vulcanology. In American text-books 
the subject is treated with equal brevity: only one author. Doctor 
Joseph Le Conte, recognizes the many-sidedness of vulcanism. In 
a very brief chapter in his text-book on geology, and in one or two 
professional pajx^rs, Doctor Le Conte has probably said about as 
much on the subject as any other American authority. 

It is not the intent of this brief article to discuss the morphol- 
ogy of volcanot»s further than to say that three types of overflow 
may be recognized— the lava-dome, the cinder-cone, and the dyke 
with its consequent sheet. These types should be recognized, not 
because of any i^eculiarities of outline or contour, but because the 
products of eruption are marked by distinct characteristics, both 
chemical and physical. Thus lava eruptions from chimneys or 
vents, in the absence of steam or other gases, commonly build up 
domes — of which the Hawaiian volcanoes are a tyix^. Eruptions in 
which steam, water, and non-aqueous gases are i)r(*sent are com- 
monly marked by cinder-cones. Such eruptions are commonly 
explosive and may be designated as Vesuvian in tyix\ Fissure 
eruptions are characterized by highly liquid lavas that in several 
instances have flooded vast areas; in others, a dyke, exposed by 
circumdenudation marks the site of an eruption. A nuKlified form 
of the dyke possessing peculiar interest has ])een found by Mr. Gr. 
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K. Gilbert, in the western highlands of the United States, namely, 
the laceolites of the Henry mountains. These are nothing more 
nor less than volcanic blisters: the lava, instead of bein^j; forced 
to the surface, intnidtKl itself between adjacent horizontal strata 
in the form of lenticular masses, lifting the overlying strata and 
leaving dome-shaped hills as a result. 

There is a tendency among both geologists and geographers to 
look upon crater-eruptions as the type of vulcanism in all ages. 
This inference, however, is more than misleading: it is a serious 
error. In the more recent geological history of the United States, 
crater-eruptions as a rule have occurred only since later Tertiary 
times; prior to that, fissure-eruptions were the prevalent form. In 
very early times, however, there are evidences of crater-eruptions; 
and not a few old cones, buried beneath a debris of later deposits, 
have been subsequently exposed. The researches of Doctor Cal- 
laway in Shropshire have thrown much light on the ancient vol- 
canoes of England; and at least a score of cones and domes have 
been discovered in the eastern United States. In a few instances — 
Mount Holyoke in Massachusetts, for example— the circumjacent 
material has been so extensively removed that a peak of consider- 
able proportions remains. 

The dykes and lava sheets resulting from the fissure-eruptions 
that occurred during Triassic and Jurassic times are so remarkable 
that they deserve to give a distinctive name to those periods. One 
of these, the famous Palisades of the Hudson river, is a dyke about 
a mile wide and forty miles long. It is important mainly as an 
obstacle to commerce: most of the railways approaching New York 
city reach the west bank of Hudson river by means of tunnels • 
Topographically, this dyke is a curiosity; it is a gigantic turn-pike 
or seawall traversing longitudinally a large arm of the sea, sepa- 
rating the latter into two bays. 

But by far the most extraordinary fissure-eruption recorded in 
geologic history occurred in the western highlands of the United 
States during later Tertiary times. This outpour of lava began in 
the Sierra Nevada range somewhere near the 37th parallel. It 
originated not in one but in several fissures. The various lava- 
streams flowed northward in a roughly parallel direction, united in 
northern California in a single stream, and gradually formed a lake 
that covered the larger part of Oregon and Washington and a con- 
siderable area of Idaho. The northc^m edge of this irresistible 
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flood extended nearly one hundred miles into British Columbia. For 
a time the channels of Columbia and Snake rivers were completely 
obliterated, and the waters of both were dammed in various places. 
It is by no means probable that these streams have recovered their 
original channels, but in a few places, however, it is quite certain 
that they have. The "Cascades" of the Columbia, and the *'Dalles," 
as well, are nothing more nor less than tongues of lava that flowed 
across the stream. It is my own belief that these obstructions 
occurred at different, tho not at greatly distant times. Other 
geographers have expressed a contrary opinion, however, and per- 
haps the weight of authority is against mine. 

The thickness of the lava-sheet of course varies greatly. The 
thinner crusts were doubtless soon destroyed but in many places 
isolated mesas occur, the lower caps of which are not more than 
twenty or thirty feet thick. The bold escarpments that form the 
rims of Crooked River canon are perhaps two hundred feet. In 
various other places it is nearer five hundred feet. The vast plateau 
forming the "Plains of the Columbia" is a lake of lava and is of 
unknown depth. At the place where the Columbia river has cut 
its channel thru the lava, the latter is about three thousand feet in 
thickness! There is every reason to believe — in fact, it is quite 
certain — that the maximum thickness of the lake of lava, in places, 
is much greater. The streams that fed it, however, were compara- 
tively shallow. 

The surface of the lava streams was in each case more or less 
uneven; that of the lake was comparatively level. The flow, more- 
over, was marked not only by irregularity, but by numerous inter- 
ruptions. Thus the canon of Deschutes river is bordered here 
and there by bold walls more than two thousand feet high. In one 
place Doctor Le Conte counted thirty sheets successively imposed.. 
A careful inspection and study of this same wall a few years 
previous to Doctor Le Conte's visit convinces me that he has under- 
estimated rather than exaggerated the number. It is not ni^cessary, 
however, to claim that these separate sheets were depositt^d at 
greatly distant intervals. Anyone who has obsc^rved the deport- 
ment of Hawaiian lavas— choosing their channels along the line of 
least resistance, building them higher than the surrounding surface, 
and then discarding them to make new ones to the one side or the 
other— can readily understand that moderately liquid lavas which 
part with their heat readily could not behave in any other way. 
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Years ago I endeavored to cross Crooked River canon with two 
pack mules and a riding animal. There was no great difficulty in 
getting down the east bank to the flood-i^lain of the stream. It 
was a very steei3 descent largely among small fragments of lava, but 
there were no real obstacles; in fact, the descent in some places was 
too easy and too rapid for comfort. I camped by the river that 
night, and next morning began the ascent. By night I had got 
within two hundred feet of the top, but nothing short of a miracle 
apparently, would enable one to overcome the remaining distance. 
It was two hundred feet of vertical wall— the thickness of the upper 
sheet of Inva— that not even a rocky mountain sheep could have 
scaled. That night my animals had scant feed. The following 
day I started down stream, keeping near the foot of the cliff, in 
hopes that I might find a lateral caiion, I found one that seemed 
to offer a way out but was compelled to give it up. Later in the day, 
I found another that seemed even more hoi^eless at first. In round- 
ing a very steep slope of the canon wall one of the pack mules lost her 
footing and rolled two thousand feet down into the river. Her pack 
contained all my provisions and all my ammunition except three 
cartridges. Inside the lateral ravine, however, the chances looked 
b(»tter and ])y dint of filling in a few places I succeeded in getting 
the remaining two animals to the top of the mesa. There was 
enough bunch grass for the animals, but there was nothing but a 
cold, supperless camp for myself. The following morning I tried 
to shoot a ''cottontail" rab])it, but the cartridge exploded in the 
breech of the rifle and put an end to any further attempts at hunt- 
ing and left me the other alternative of living on wild currants for 
the next three days. 

The surface of this mesa was almost as level as a floor. The 
most n^markable feature about it was the fact that it was strewn 
with agates, most of which were ''geodes." There were millions and 
millions of them; and I know of no way to account for their pres- 
ence in that particular locality. 

Another remarkable feature of tin* lava-covere<l region is the 
great number of craters scattered over it. Rarely do these exceed 
four hundred ft^et in diameter and the most of them are less than 
two hundred feet across. As a rule the crater walls are nearly ver- 
tical; in some instances, however, the sides are so irregular that a 
descent to the floor of the crater is not difficult. I climbed to the 
bottom of one of these; all traces of vulcanism had disapi)eared and 



A GREAT LAVA-FLOOD 



161 



there was not the slightest evidence of recent action. The most 
remarkable thing about it was a mass of ice on one side and some 
clusters of strawberries on the other; the time was August. 

These craters, it should be observed, are not and were not een- 
ters from which the floods of lava issued; on the contrary, they are 
nothing more than vesicles parasitic upon the underlying lava. 
They were probably of no great duration, and many of them are 
wholly without cinder-cones. In themselves these craters possess 
no great interest; but the conditions of their origin point to an 
imj)ortant fact, namely, that crater-erui^tions are sometimes the 
offspring of fissure-eruptions, no matter whether the latter are 
Intrusive or extrusive. 




FIG. 1. SECTION ACROSS TABLE MOUNTAIN, CALIFORNIA. 

Not the least interesting features of this and of similar erup- 
tions that were approximately coiitemix)raiieous are the catastrophic 
results. The displacement of river-channels has already been men- 
tioned. Some have Ix^eii forevt^r obliterated; in a few instances, 
however, the old channels of streams now existing have been dis- 
covered. One of these is shown in Figure 1. In this case, it is 
probable that two channels were formed in the place of the one 
obliterated. The mesa in question is the Table mountain of 
Tuolumne county, California, made famous by Mr. Bret Harte. In 
the figure, A is the lava cap, the surface of the mesa; B is the old 
bed and gravel deposits made by the former river; and C, C, the 
present river beds with underlying gravels. The earlier river gravels 
were renched by a tunnel and yielded an immense fortune in placer 
gold. 
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FIG. 2. THE DISINTEGRATION OF A LAVA CAP. 
Sketched in John Day Valley, Oregon. 

Figure 2 shows the manner in which the process of disintt^gra- 
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tion is taking place along the edges of the lava sheet. In this fig- 
ure, A represents lava; B, volcanic ash; C, Tertiary strata; Z), 
Cretaceous measures; and E, the results of corrasion. The form 
shown is not an uncommon one; and, at a distance, it makes a very 
impressive landscape. 

As might be surmised, buried forests are an interesting feature 
of the catastrophic results of the lava-flood. Just how much of the 

area inundated was covered with 
forestry will never be* known, 
but many circumstances lead to 
the conclusion that a very large 
area was timber covered. In 
one place where the Columbia 
river has cut its channel thru 
the lava sheet, a mass of buried 
forestry has been exposed and is 
now some feet above the water's 
level. Semi-charred trunks and 
roots in abundance are visible 
and in some localities constitute 
a jam twelve or fifteen feet in 
thickness. Most of the trees 
engulfed by the lava-flood are conifers, and, as a rule, the wood is 
in a fair state of preservation. Buried timl^er drifts are no unusual 
thing in this region, however, and they are by no means contem- 
poraneous. At the Robinson mine, near Placerville, California, 
two such drifts were encountered, one many feet below the other. 
In one the timber was petrified; in the other, it was in its natural 
condition. Both drifts were situated in the auriferous gravels. 
Mr. Diller of the United States Geological Survey has described a 
comparatively recent eruption that occurred near Lassen Peak less 
than two hundred years ago. The ejecfa from a small cinder-cone 
filled a valley, dammeil a river, and pooled its waters, thereby mak- 
ing Snag lake. The eruptive matter was most likely a volcanic "ash" 
which hardened into a rather friable "cement;'' it covers the valley 
in the form of a thin sheet. In places the charred trunks and 
stumps of an earlier forest protrude thru the volcanic matter and 
are still in a fair state of preservation. The accompanying figure 
(U. S. Geological Survey — Diller) shows the relations of an old 
forest to the new forest. 1 is the original soil; 2, volcanic ashes; 




FIG. 3. RELATION OF THE OLD 
TO THE NEW FOREST. 
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3, a tree of the former forest killed by the shower of volcanic ashes 
about two hundred years ago; 4, a pit formed by the decay of an 
old stump; and 5, a tree of the present forest. The volcanic ejecta 
readily disintegrate, forming an excellent soil ; and a vigorous growth 
of young forestry is establishing itself on the top of the volcanic 
detritus. It is a queer circumstance but the country is brim full of 
just such curiosities. 



THE INFLUENCE OF UNDERLYING ROCKS ON THE 
CHARACTER OF THE VEGETATION 

BY HENRY C. COWLES, THE UNIVERSITY OF CHICAGO 



INTRODUCTION: THE CHExMISTRY AND PHYSICS OF SOILS 

It is a matter of common observation that different soils have 
different plants. Everyone expects to see a change in the natural 
forest covering, as he passes from one soil to another. For example 
in many parts of the United States pines and oaks are found in 
sandy soil, while maples and beeches are found on the clay. So 
true is this that in many places a bird's-eye view of the forest is 
sufficient to indicate the nature of the soil. One may go even 
farther; in many places it is possible to tell the nature of the rock 
by means of the trees that grow above it. This implies, of course, 
that the residual soil which arises thru rock decay varies with 
the character of the rock from which it comes. 

So interesting is the subject just mentioned that it is well to 
cite examples. East of Port Jervis, N. Y., the Erie railway crosses 
Kittatinny or Shawangunk mountain. A fault line causes the 
Hudson river slates (Ordovician) of the east side to abut upon the 
Oneida conglomerates and red Medina sandstones (Silurian) of the 
west side. A traveler passes suddenly from the rich farm lands 
overlying the Hudson river slates to the barren and rocky slopes 
of the red sandstones. The slates erode readily, giving a rich soil, 
while the reverse is true of the sandstone. Along the Louisville and 
Nashville railway near Lebanon, Ky., there is a striking difference 
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shown between the fertile lands of the bine grass region toward the 
northeast and the hilly and rocky districts toward the southwest 
along Muldra\]^h's hill. The railway runs for miles at the base 
of this hill, and one can scarcely imagine a greater difference than 
that which is presented from the car windows on the two sides of 
the train. These vegetation differences are associated with rock 
differences analogous to those noted in connection with Kittatinny 
mountain. Many similar instances in Europe have long been 
famous; for example in theKyffhftuser mountains the Rothliegende 
(Lower Permian) strata are overlain by sparse heath floras while 
the Zechstein (Upper Permian) is overlain by beech forests. Of 
course differences of this character to be significant must be in 
regions where the soil is derived from the underlying rocks. In 
the glaciated districts of the northern states the soil has commonly 
iDeen deposited thru the action of ice or water, and it is only 
where there are rock outcrops that the influence of the rock on plant 
life can be studied. In the southern Alleghanies, however, and in 
most unglaciated upland the rock is directly responsible for the 
overlying soil and hence for its vegetation. 

Many years ago Sadebeck performed an interesting series of 
experiments upon some plants whose natural habitats are very lim- 
ited. The European Aspleninm Serpentini and A, adulterinum, 
grow normally on serx>entine rocks. When grown for six genera- 
tions in soil devoid of serpentine elements, especially magnesian 
silicates, these **species'' changed respectively into Aspleninm 
Adiantum nigrum and A. viride, common ferns of wider life range. 
Hence it is likely that the species first mentioned were derived from 
those last named and actjuired their so-called specific characters 
from growing on serpentine rocks. In a similar way it is likely 
that the European zinc violet, Viola cahiminaria, is but a special 
form of the common Viola lutea. Kerner has listed a large number 
of closely related parallel species, one growing on the calcareous Alps, 
the other of the pair growing on the siliceous Aljjs. He found that 
the forms of calcareous rocks differed from those of the siliceous 
rocks somewhat uniformly, having a greater development of hairs 
or glaucous coats, more divided leaves and larger corollas. Thus 
it may be concluded that rocks not only differ as to the character 
of their vegetation, but that new ^'species'' are developed in various 
rock habitats. 

For more than half a century plant geographers have debated 
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as to the cause of the phenomena noted in the preceding paragraphs. 
Some have maintained that the facts are to be explained by the 
chemical nature of the soil. Others have argued for a physical 
explanation. It may be well to outline in brief something as to 
the history of this prolonged discussion. More detailed treatments 
of this subject may be found in the plant geographies of Warming 
or Schimper. One of the first sponsors for the chemical theory was 
the famous German botanist, Unger, who published as long ago as 
1836 a paper on soil influences which must forever remain as a 
classic. Indeed this paper may be regarded as one of the first out- 
looks into the field which is now known as plant ecology, that 
phase of botany which deals with plants in relation to their sur- 
roundings. Unger called attention to the differences between the 
plants of siliceous and calcareous soils. He explained this phenom- 
enon by supposing that plants had diflFerent chemical relations with 
soil elements; what is a foodstuff for one plant is a poison for 
another. Hence the absence of certain species from certain soils 
is to be explained by the absence of necessary food materials in 
that soil or else by the presence of deleterious substances. Of 
course a large number of species were found to be indifferent. 

In contrast to the above theory, which has had a wide accept- 
ance especially among the French botanists, there is the physical 
theory for which Thurmann contended as long ago as 1849. Thur- 
mann and others who have espoused his views have regarded soil 
structure as more important than soil chemistry, and especially 
since it is the physical structure of the soil which in large meas- 
ure determines the water and heat relations. Thurmann divided 
rocks into eugeogenous, which weather easily, and dysgeogenous, 
which weather with difficulty. The first class gives rise to a fine 
or pelogenous soil, the second class to a coarse or psammogenous 
soil. The fine soils hold water well and support a luxuriant vege- 
tation, whereas coarse soils are dry and the vegetation is des- 
ert-like. 

Ever since the days of Unger and Thurmann the conflict 
between the chemical and physical schools has waxed severe, tho 
in recent years the subject has been debated with less ardor than 
of old. The chemical theory seems to be favored by the phenomena 
exhibited by the salt plants or halophytes, since regardless of other 
conditions it is found that but few species can grow in salty soils, and 
it is noticed that these few species resemble desert plants in structure, 
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whether water is abundant or not. The influence of calcareous 
soils is less marked, and yet the European botanists have listed a 
number of species that are said to avoid such soils, e. g. lichens, 
heather, chestnuts, etc. Fertilizers have marked effects, as is well 
known, nitrates favoring some plants, potassium salts others, phos- 
phates still others. One of the most marked instances of the 
chemical effects of soils is seen in humus plants; nearly all com- 
mon plants grow much better in a rich humus soil than in other 
conditions, l>eeause of the plentiful supply of foodstuffs. The 
physical theory is favored, as Warming has so ably shown, by the 
influence of soil water. Most of the fine gradations between plant 
societies, he thinks are due to fine gradations in the supply of mois- 
ture. In the successive zones about a pond, each zone has a change 
in the plant species following a change in the water content of the 
soil. The transformations that come when a dry area is irrigated 
are well known and this phenomenon furnishes a striking argu- 
ment in favor of the physical theory. For example a dry, sandy 
area properly irrigated can be made to support the same plants as 
a clay area without much irrigation. Warming in summing up the 
results of the conflict in 1895 concluded that there was truth in 
both theories, but that the physical theory was quantitatively more 
important, and especially because of its influence on the water 
relation of the soil. As a consequence Warming has given out an 
essentially physical classification of plant societies, dividing them 
into three main groups: hydrophytes or water plants, xerophytes 
or plants of dry soil, and mesophytes or plants of intermediate 
water relations. In a fourth class, halophytes or salt plants, he 
recognizes the dominance of chemical influences. 

In the later years, as noted above, the discussion of physical 
and chemical theories has become less and less acrimonious. This 
is doubtless due, among other things, to a growing appreciation of 
the fact that the line between chemical and physical influences 
cannot be sharply drawn. Nearly all of the study on soil influences 
has assumed either a physical or chemical influence where it has 
not been experimentally proven. The halophytes form an excel- 
lent case in point; altho salt plants have been all but universally 
instanced as illustrations of the influence of chemical factors, it 
may yet be proven that it is a physical rather than a chemical 
property of the salts which is detrimental to the activity of so 
many plants. Indeed it is suggested by recent studies that the 
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osmotic properties of the soil solutions may be found to be the 
chief cause of halophytic structures. This subject has been but 
slightly investigated, and all that can be said at present is that the 
halophytes as a chemical class must be distinctly challenged. 
Vallot and Schimper show that chemical and physical properties 
are mutually related to one another, and that a change in the one 
is accompanied by a change in the other, and that one cannot say 
offhand which factor dominates. 

Another reason for less acrimonious debate now than formerly 
is the growing recognition of the fact that the contrasts between 
the floras of different soils have been largely overdrawn. In other 
words the problem is not so much to explain contrasts between 
calcareous and siliceous or between pelogenous and psammogenous 
soils as to explain resemblances. The very groundwork of the 
debate, then, has been or is being removed. Some lines of thought 
that were neglected by the earlier workers will now be recounted. 

Blytt, DeCandoUe and other students long ago called attention 
to the fact that close observation for many years in a region rich 
in various rock types would result in eliminating most of the 
so-called siliceous and calcareous plants, and that most plants would 
be found on most soils. Even in the few exceptions to this rule a 
study conducted over the entire area occupied by a species would 
show that it grows naturally in most soils. As an instance of this 
there may be cited the European beech, which is reported to be a 
siliceous plant in southern Europe and a calcareous plant in Den- 
mark. Indeed, Blytt observes that a number of siliceous plants 
have their northernmost limit in Norway on calcareous soils. 

A second neglected factor was mentioned by Nageli in 1872, 
viz., the struggle for existence. It was his belief that the severe 
competition for place was the chief cause of the so-called jjreference 
of a particular plant for any special soil. If a pine grows naturally 
in the sand and a beech in the clay it is not to he inferred without 
experiment that either tree could not grow successfully in the other 
soil. As practical gardeners well know, there are plants that grow 
well in some soils and grow poorly in others; yet the fact that plants 
from all soils and many climates grow and thrive side by side in 
identical soil in botanical gardens shows that there are more plants 
indifferent as to soil than there are plants that require any particu- 
lar soil. In nature these plants do not grow side by side because 
in the natural struggle for existence some survive while others per- 
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ish. It is even true that many plants grow best in soils in which 
they are rarely found in nature— this is notoriously true of many 
of the weeds growing in the hard soil of roadsides. The common 
dooTweed {Polygonum aviculare) grows everywhere in hard soil, 
yet it grows much l)etter in rich garden soil ; it is all but confined 
to roadsides and dooryards, because the better conditions elsewhere 
are pre-empted by other plants. We may say then that while most 
plants appear to be obligate, they are in reality facultative, so far 
as soil is concerned. 

A third factor which has often l)een neglected is the relation 
between the rock and the soil which comes from it. It is oft^n 
assumed that a calcareous rock gives rise to a calcareous soil, just 
as a siliceous rock gives rise to a siliceous soil. As a matter of 
fact, practicidly all rocks give rise to siliceous soils. This would 
1x3 expected of granites, sandstones or shales, but it is eciually true 
of limestone or dolomite. Indeed the per cent of silica is sometimes 
greater in a soil derived from limestone or dolomite than in a soil 
derived from a siliceous rock. One may generalize as follows: 
mechanical erosion results in a soil resembling the original rock, 
while chemical erosion, which involves the solution and removal of 
the soluble ingredients, gives rise to a soil differing radically from 
the ptirent rock. These facts are well brought out in a table of soil 
analyses, published by the State Agricultural Experiment Station 
at Knoxville, Tenn. 

Silica. Alumina. Irox. Limb. Magnesia. 

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 

Sandstone 88.7 4.1 1.5 .06 .18 

Shale 82.9 6. 2.7 .16 .44 

Dolomite 87.8 4.6 1.7 .055 .175 

Limestone 82.3 5.7 2.5 .27 .31 

In this table the approximate equality of the silica in widely 
divergent rocks is very noteworthy. The small amount of lime in 
the limestone soil and of lime and magnesia in the dolomite (mag- 
nesian limestone) soil is almost startling. In this connection it is 
imjxjrtant to use extreme caution in the interi^retation of phenom- 
ena in glaciated regions, since much of the soil overlying rocks is 
likely to be drift rather than residual soil. 

A fourth neglected factor, which seems to the author of greater 
importance than all the others combined, is the physiographic or 
historical factor. Whatever the kind of rock, as will be shown 
later, the initial plants and plant conditions will lx» much the same 
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and the ultimate plants and conditions exactly the same. In other 
words exposed rocks of all kinds have much the same floras; so too 
when centuries have passed and the rocks are buried underneath 
a rich humus soil, the conditions will be the same everywhere and 
the plants, imder similar climatic conditions, will be the same. If 
a sand hill or a clay hill, a granite hill or a limestone hill, have differ- 
ent floras, it is not because of differences in the rock nor of the inor- 
ganic soil which comes from it, but it is because one is farther 
along in its life history than is the other. The vegetation that a 
clay hill has today will be seen on a sand hill in the future centu- 




FiG. 1. Granite island at Marquette. Mich., showing lichen patches on the other- 
wise bare rock, mosses in the small crevices, and various herbs and shrubs in the deep 
crevices. 

ries. One may sum up these facts as follows: the vegetation of all 
hills in a given region, of whatever chemical or physical nature, is 
tending toward an ultimate common destiny, which in most parts 
of the United States is the mesophytic forest. The succession of 
plant societies is sometimes slow and sometimes fast, and hence we 
have at any given period before the ultimate stage is reached a 
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difference in' the vegetation on different rocks and soils. Were 
the stages equally rapid in all cases, there woidd be no such differ- 
ences and we should have been spared the acrimonious debates of 
the past half century. 

The materials for this paper have been gathered by the author 
during the past four years in various parts of the eastern United 
Stfites. The principal localities studied were (1) the Lake Supe- 
rior region about Marquette with its magnificent outcrops of 
granites, schists, serpentines, diorites, quartzites, sandstones, and 
iron rocks; (2) the Alleghanies of eastern Tennessee with splendid 
outcrops of sandstones, shales, limestones, dolomites, and coal rocks: 
. (3) northern Illinois and eastern Iowa with their sandstones, lime- 
stones, and dolomitc^s: (4) Connecticut with its granites, gneisses, 
basalts, and sandstones. Less satisfactory studies have been made 
of the limestones, shales and sandstones of northern Ohio, the 
lim(»stones and sandstones of Pennsylvania, Virginia, and West 
Virginia, and the limestones of northeastern Wisconsin. Much of 
this work has been done in connection with various students to 
whom the author wishes to make grateful acknowledgment. The 
photographs with which the j^aper is illustrated were taken by Mr. 
W. B. McCallum, except in a few instances where proper credit is 
given in the legend. 

THE ROCKS AND THEIR VEGETATION 

/. Granitic rocks. The flora of granitic rocks has been 
studied in the Lake Superior region and in Connecticut, and the 
stfiges in the life history of the rock vegetation have been made 
©ut with considerable ease in spite of the fact that both regions 
studied were glaciatc^d. There are several good reasons for starting 
the discussion with the granites; perhaps the best of these reasons 
is that all the typical stages are well developed on these rocks. On 
many rocks some of these stages are eliminated. 

The nature and duration of the granite plant societies are due 
chiefly to two features connected with the erosion of granite rocks, 
first that it is slow, second that it is differential. The resistance 
of granite to processes of weathering is well known, and the idea 
which many have of "everlasting hills" is often derived from 
granite. Quartz, which makes up a large part of most granites, is 
singularly resistant to the chemical forces of erosion. The other 
elements, especially the felspars, are more easily attacked, and as 



BOCKS AND VEGETATION 



171 



a result the rock surface becomes etched; the depressions represent 
the position of the felspai-s or other more soluble constituents, 
while the elevations represent the quartz or other less soluble 
constituents. 

The first plants to ^et a foothold on granitic rocks are com- 
monly lichens. These interesting plants vary exceedingly in gen- 




FiG. 2. Granite island at Marquette, Mich., farther advanced than the island 
shown in fig. 1. Lichen patches in the foreground. Norway pines in the deeper crevices. 

eral form: those which adhere so closely to the surface on which 
they grow as to appear embedded in it are called crustaceous 
lichens, those which are leaf -like and attached by evident root-like 
rhizoids are called foliaceous lichens, while those that are erect and 
branched are called fruticose lichens. The crustaceous lichens are 
the first to appear on bare rock surfaces; and hence they may be 
regarded as the pioneers of vegetation, altho foliaceous lichens are 
Tarely absent even in the earlier stages. Lichens are wonderfully 
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adapted to rock life, since they can attach themselves readily to 
bare rock surfaces— here comes in the significance of diflFerential 
erosion, for the reproductive organs find lodgment in the depressions 
thus created. The growing plant sends out its organs of attach- 
ment and doubtless aids chemically in rock erosion by the sub- 
stances which it exudes. Again lichens require practically no soil^ 
but are able to get all of their food from the air or from the rock 
itself. Finally lichens are the most pronounced of xerophytes and 
are able to endure long periods of drought without injury. Among 
the more prominent of the foliaceous lichens at Marquette are 
Parmelia, which is so common everywhere on fences and trees, and 
the rock tripe, Umhilicaria, Figures 1 and 2 show granite sur- 
faces partially covered by crustaceous and foliaceous lichens. The 
granite conditions may l>e summed up thus in a sentence: the 
lichens come early because the erosion is differential, they stay late 
because the erosion is slow. Therefore exposed granitic rocks are 
usually well covennl with lichens, i)erhaps more than in most rock 
tyix^s, because of the long time which they can enjoy for their 
development. 

The continuation of differential erosion more and more accentu- 
ates the differences between the elevations and depressions. Dust 
and sand collect in the hollows; and lichens, by their decay, con- 
tribute* to the formation of a soil. An opportunity is now given 
for a higher type of life than the crustaceous or foliaceous lichens, 
viz., a type whose members are rooted in the soil. Most com- 
monly surface rocks are fissured and jointed so that crevice plants 
can make their ajipearance contemporaneously with the lichens 
above mentioned. However the crevice stage may be regarded as 
the second phase in the development of rock vegetation. Among 
the pioneer crevice plants are such mosses as Ceratodon, Poly- 
trichiimy and Funaria and fruticose lichens, especially the reindeer 
lichen, Cladonia rangiferina (see figure 4). With or soon after 
these forms are some plants higher in the scale, such as the harebell 
{Campanula rotundifolia) , the mouse-ear everlasting {Anten- 
nariaplantagini folia), one of the cinquefoils (Po<en<i7Za /nden- 
tata)^ and xerophytic ferns {Woodsia Ilvensis, Polypodium 
vulgare, Selaginella rupestris). This list was made out at Mar- 
quette, and yet nearly all the plants mentioned except the cinquefoil 
would be found in rock crevices over most of the eastern United 
States. In comparing this second stage with the first rock stage^ 
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the most striking difference is found in the addition of a soil to 
furnish food materials to the vegetation. Again the opportunities 
for the development of holdfast organs are much better in crevices 
than on bare rock. The xerophytic character of the habitat, liow- 
«ver, is scarcely less 
striking than on the bare 
rock itself. Pig. 1 shows 
crevice plants, especi- 
ally mosses; the lines 
of moss plants are quite 
in contrast to the irregu- 
lar patches of lichens. 

The first and second 
stages show an interest- 
ing variation when the 
rocks are near the water 
level. For example, in 
Fig. 1, the stages are as 
noted above on the parts 
of the island above the 
reach of the waves. 
Within the reach of the 
waves, however, there 
are to be found zones, 
reminding of the zones 
on a l)each. Just alx)ve 
the water line where 
waves wash frequently 
there are no plants, the 
habitat being too often 
exposed to allow water 
plants, and too often 
washed by waves to 
allow land plants. This 
first zone is the exact 
equivalent of the plant- 
less lower beach. Then 
comes a zone in which mosses grow in the crevices; and finally 
there is a third zone in which the normal conditions are found, viz., 
lichens on the bare rock, mosses and other plants in the crevices 




Fio. 3. Crevice in ipranite rocks at Marquette, 
Mich., with a Norway pine, showing how trees con- 
tribute to rock fracture. Pines in the background — 
the beginning ol a lorest on the granite. 



174 ROCKS AND VEGETATION 

It is thus seen that within the reach of waves, mosses are the 
pioneers rather than lichens— mosses may be almost as xerophytic 
as lichens, but lichens are less hydrophytic than mosses. 

The continuation of differential erosion and the increased 
development of crevice plants cause constant additions to the crev- 
ice soil. Opportunities are thus given to those plants that require 
more soil for food materials and more place for holdfast organs — 
among these plants, shrubs and small trees play the most important 
part. With the advent of shade-giving plants there enter essen- 
tially new conditions; moisture is conserved and humus is more 
rapidly accumulated. As a result not only in the crevices but also 
where the rock was bare a soil comes to be built up. This phe- 
nomenon is illustrated in the accompanying cuts. Fig. 1 shows 
crevice shrubs; Fig. 2 illustrates an older stage with crevice trees 
(Norway pines); while Fig. i represents a stage in w^hich bare rock 
can be no longer seen, and yet the reindeer lichen shows where the 
rock was bare while the trees locate the crevices. Fig. 3 indicates 
another way in which these ijrocesses are hastened, showing a Nor- 
way pine growing in a crevice and causing its enlargement year by 
by year. When one considers that the roots penetrate into every 
nook and cranny, it can be seen that the rock-splitting function of 
roots is no inconsequential matter. When the more favorable con- 
ditions appear as outlined above, a change takes place in the dom- 
inating tree species for two. reasons. In the iSrst place the shade 
may be too dense to permit the germination and development of the 
seedlings of the tree species present. For example, pines are often 
the first crevice trees, but pine seedlings cannot develop in the 
shade created by a dense growth of pines. Again, increasing shade 
and moisture make conditions that favor new tree species, such as- 
maples. So for one reason or another there is a succession of tree 
stages on the rock hills, the first forms being xerophytic, while 
those which follow become more nnd more mesophytic as the cen- 
turies pass. There is a natural culmination of these processes, and 
perhaps the beech comes as near as any to the final species in many 
parts of the United States. 

The developmcmt of successive forest stages on granite hills is 
finely shown near Marquette, both on Sugar Loaf peak and on 
various islands. Perhaps the dominant memlx^r of the xerophytic 
tree stage is the Norway pine, Finus resinosa, shown in Figs. 2 and 
3. Other trees of this stage are the scrub pine (Piniis Banksiana)^ 
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the arbor vitae ( Thuya occidentalis), the aspens, ( Populus tremu- 
loides and grandidentata), the wild red cherry {Prunus PennsyU 
rawica), the paper birch {Belula papyrifera), and the service 
berry (Amelanchier Canadensis). Characteristic shrubs are the 
dwarf blueberry ( Vaccinium Pennsylvanicum), the bearberry ( 4rc- 
iostaphylos), Diervilla, Rosa Engelmanniy Comus circinaia, the 




Fio. 4. Granite rocks at Marquette, Mich., entirely overgrown. The once bare 
surface is indicated by the white patches of reindeer lichen, the crevices by the trees. 

juniper {Juniperus communis), and nine-bark (Physocarpiis). 
On one of the islands there was found the beginning of a meso- 
phytic forest. Some of the plants that indicated this were the 
sugar maple {Acer saccharirmm), which is the surest sign of meso- 
phytic conditions in the Marquette region; the flowering raspberry 
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(iJufttis odora/tis), and Clinlonia borealis. The soil here may 
have been morainic in part, but it nevertheless shows the possi- 
bilities on granitic rocks. 

Very interesting successive stages were seen along the coast 
near Norwalk, Conn., where granitic islands rise out of salt marshes. 
On the younger islands the rock is bare and shrubs or trees are 
found only in the crevices — among these early forms are the red 
cedar {Juntperus Virginiana), and the bay berry (Jlfyncacen/era). 
Other crevice plants are the silvery cinquefoil {Potentilla argentea), 
the poison ivy (Rhus TojricodcJidron), and the Virginia creeper 
(Ampelopsis). Older islands showed a dominance of oaks and 
pines; the pitch pine {Pinus rigida), the white, post, and black 
oaks ( Quercus alba, stellata, and iivctoria ) . Junipers and bay- 
berries are still present, but the bearberry and huckleberry ( Gay- 
lussacia resinosa) are added. The oldest island seen, showed a 
marked change in the flora; the pines were all but gone, the white 
oak was still present, but the hick^^{C(irya) equaled it in domi- 
nance. The chestnut ( Casianec^^mih also present. This flora is 
less mesophytic than the maple^^fcts of Marquette bat it marks a 
great change from the origii^l^^K rock conditions. Here as at 
Marquette some of the soil^H^Kglacial drift, yet the stages are 
the same as if the soil wen^MJI^^r 

From the instances cited, it may be seen that granite hills, 
slow as the progress may be, nevertheless furnish a favorable posi- 
tion for the development of all the stages in the life history of a 
mesophytic forest; given time enough, one may then confidently 
predict that where granite hills now are, there will sometime be a 
mesophytic forest, if the climate is such as to favor it. 

(To be continued) 
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THE PIKACY OP THE YELLOWSTONE* 

BY JOHN PAUL GOODE 

Ever since the Grand Canyon of the Yellowstone was intro- 
duced to the general public, it has enjoyed a well-deserved fame 
for its grandeur and for the unrivaled beauty of its coloring. To 
the physiographer it has stood as a type pre-eminent of a very 
young river valley in the trench stage of development. All who 
have seen it have been profoundly impressed by it, and by many it 
is considered the most satisfying object of beauty in the region. It 
is now possible to introduce this already famous canyon in a new 
light, as the scene of one of the greatest acts of piracy on record. 

The Yellowstone lake, with an altitude of 7741 feet A. T., lies 
in a depression in the southeastern part of the great rhyolite 
plateau of the Yellowstone National Park. On the east of the lake 
the land rises rapidly to the high crests of the Absaroka range. On 
the north and west, and for the most part on the south, the land 
rises to the general level of the plateau, eight hundred to a thou- 
sand feet above the lake. North and south of the lake, and fringing 
the west shore, are considerable areas of flat land, not far above the 
present lake level and plainly lacustrine in origin. 

The long southeast arm of the lake is seen to be the lower end 
of a magnificent mountain valley, here submerged. Beyond the 
lake the valley extends over thirty miles to the southeast, past the 
limits of the Park, up into the heart of the Absarokas. The upper 
Yellowstone river occupies this broad vale, at present wandering on 
a gradient which compels it to constant deposition, the flat bottom 
of aggraded material averaging over a mile in width for twenty 
miles southeast of the lake. This valley is manifestly very old, 

'Readers of the Bulletin contemplating a visit to Yellowstone Park will find this 
article of special interest. It is reprinted from the Journal of Geology, University of 
■Chicago, thru the courtesy of Professor T. C. Chamberlain. The Bureau is indebted to 
Mr. D. B. Burley, Salt Lake City. Utah, for the accompanying half-tone illustrations. 
They have been selected from the attractive publication, Where Guah the Gcyacrs, issued 
hy the Oregon Short Line Railroad, the new Yellowstone Park Route via Monida. 
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and it has its counterpart in the Lamar valley in the northeastern 
part of the Park. It has been shown* that both these valleys were 
old and well developed before the rhyolites were poured out to form 
the Park plateau in Pliocene time. The lower courses of both these 
valleys are masked' by the rhyolite flows, and the lake depression 
itself may be suspected to be a great mountain valley obstructed 
by lava flows. 

The divide west of the lake lies on the flat-topped rhyolite 
plateau, and at various places there are cols of significant shape 
and altitude. Plainly some of them have been lines of drainage, 
showing that at some time water has flowed across the divide, mak- 
ing well-defined valleys. The stage road from the Upper Geyser 
basin to the "Thumb," as the west arm of the lake is locally called, 
passes thru one of these notches at the continental divide east of 
de Lacy creek. It is rather a narrow valley, with walls perhaps a 
hundred feet high, cut right across the crest of the divide, yet flat- 
bottomed and at present marshy and undrained. 

It is believed that this whole region has been covered with ice 
moving west from the Absarokas and north from the Tetons; and it 
may easily be supposed that in the unequal recession of the ice 
margin, obstructed drainage would give rise to overflow to the 
west, establishing channels that would be abandoned on a further 
recession of the ice. But there is one such channel which gives 
evidence of very long use even after the ice had left the plateau. 
This is a "windgap"' betwe(?n Overlook and Channel mountains at 
D in the map, page 179. Here a canyon with walls several hundred 
feet high cuts across the present divide, down almost to the con- 
tour of 7900 feet. Yet this surprising notch is poorly drained, 
puny streams starting from the marshy col and flowing to opposite 
oceans. The eastern one is an unnamed branch of Grouse creek, 
the one to the west, called Outlet creek, leads into the Heart Lake 
basin and so south to the Snake river. This notch has been rec- 
ognized as a former outlet of the lake, and the fact is well known 
that the lake was once at this altitude, about 160 feet above its 
present level. Lacustrine deposits are recorded on the United 
States Geological Survey maps,' practically uj) to the 7900-foot con- 
tour, all around the lake, and at its foot to a point four miles below 
the present lake outlet, at Thistle Creek canyon, marked T, C, on 

1 Arnold Hagub: The Ajre of the If^ieous Rocks of the Yellowstone National Park: 
Am. Jour. Sci., 1896, I, p. 454. 

« Yellowstone National Park Folio, U. S. Gcol. Surv., Washington 1896. 
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the'map, page 179. At this level also are foiind terraces, old sea 
cliffs and beaches, and while other shore phenomena are found at 
lower levels, as, for example, at the sixty-foot level, yet in some 
respects the most strongly marked records are at the higher level. 
Thru the Thistle creek narrows to the north, the country flat- 
tens down into the Hayden valley — a triangular depression in the 
plateau, ten miles east and west by seven or eight miles north and 
south. The surface of this depression is covered 
largely with moraine deposits of glacial drift, 
and all round this valley, particularly in the 
drift, the hills show a significant profile, which, 
immediately below the Thistle Creek canyon, is 
undoubtedly terrace and sea cliff. On the upper 
courses of Trout creek, and across the river east 
^^' ^ of Crater bills, similar profiles are seen. The 

central portion of Hayden valley is a very flat plain, extending 
along the two streams. Alum and Trout creeks. These two streams 
are wandering on a very low gradient. Trout creek showing as 
beautiful an example of oxbows on a small scale as may be found 
anywhere; and in its wandering, its valley walls show stratified 
clays, the fresh-cut iJank in one plaee near the roadway standing at 
a height of over thirty feet against the stream. (Pig. 2, A, B), 

At the Grand canyon the strongest impression one gets is that 
the canyon is extremely young, that the river is still actively cor- 
rading at bottom, and the walls all along are actively sloughing, by 
every process of degradation. Yet this impression of youth has its 
greatest emphasis, only when seen from the east flank of Mt! Wash- 
burne. Here, at an elevation of about two thousand feet above the 
plateau, the whole eighteen miles of canyon is in view, from the 
Falls to Junction Butte, dwarfed now by distance into a simple 
roadside ditch. With this view, it is easy to see that the canyon is 
not all the same age. The north half of it is distinctly older than 
the south or upper half. In the north half the shoulders are mark- 
edly rounded, the walls less steep, the stream at bottom has long 
ago found an axial equilibrium with the material it has to handle, 
and is not deepening or widening its bed in any striking way. It 
is a surprise to notice, too, that Broad creek, which empties into 
the Yellowstone river just at the east foot of Mt. Washburne, has 
a canyon every whit as wide, as deep, and with shoulders as 
rounded as has the main canyon at this point. 
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One cannot help wondering why the Yellowstone canyon is so 
young only above this point; why the deep stratified clays in Hay. 
den valley; why the terrace and cliffs at the high level in Hayden 
valley. Why did the Yellowstone lake abandon a good outlet at 
Overlook mountain, and 
flow oflf to the north? The 
explanation may be read 
from the correlation of the 
available data as follows: 

The Yellowstone can- 
yon for five miles or so 
below the falls is extremely 
young, the occupation by 
the river representing only 
a fraction of postglacial 
time. On the recession of 
the ice from the region, the 
plateau of rhyolite 
stretched untouched by the 
river action, from the south 
base of Mt. Washburne 
southeast across the site of 
the present canyon, at the 
general plateau level of 
about eight thousand feet. 
There was no canyon, and 
no Yellowstone river there. 
The two depressions in the 
plateau, Hayden valley and 
the present lake basin, if 
they existed in preglacial time, outflowed 
present unknown. On the recession of 




GRAND CANYO.M FROM GRAND VIEW 

"The strongest impression one gets is that 
the canyon is extremely young." 



by some other route, at 
the ice from the region,^ 
these basins overflowed to the west, over available cols. Possibili- 
ties of such drainage lines, besides the one mentioned on the road 
to the "Thumb," may be suspected at A, B, C, and D, on the map. 
Fig. 1. But the one which established itself for greatest per- 
manence was the one described at Overlook mountain. 

Now taking the topographic map and supplying a shore line 
for a lake outflowing at this channel, the surprising fact is shown 
that such a lake not only pushes itself into the great valley over 
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sixteen miles to the southeast, but it goes on thru the narrows at 
Thistle creek, on the very level of the terrace and sea cliflF noted. 
It covers all the Hayden valley, with the exception of the very 
peaks of Crater hills, and extends on past the falls and the Canyon 
hotel to Inspiration Point, thus making a great twin lake extend- 
ing over fifty-one miles from Inspiration Point on the north to 
Hawk's Rest far down into the Absarokas on the southeast. This 
greater lake is shown on the map by the lighter shaded area. The 
darker shade showing the area of the present lake. 

The only assumption necessary in this reconstruction, is the 
absence of any considerable crustal deformation in postglacial time, 
and so far as known there is no evidence of any appreciable change 
of this kind in the area during this time. 

Let us look now at the character of the Grand canyon as it 
appears among its neighl:)ors. The dominant topographic feature 
of the northeast part of the park is the great Lamar valley. It is 
over two thousand feet deep, and its walls have receded under the 
tooth of time until a broad and generous vale a mile and more in 
width at bottom extends for twenty-five miles above the point of its 
confluence with the Yellowstone river. This vale was old in the 
Pliocene. It was deep and of generous size before the rhyolites 
and basalts were poured out to mask the old drainage and make the 
plateau in which the Yellowstone lake and canyon now lie. Once 
see this great valley and the impression is inevitable that the Yel- 
lowstone canyon is a very late comer. Moreover, as a canyon it is 
not of much more importance than its neigbor of Tower creek on 
the west. In short, the Yellowstone canyon, from Junction Butte 
back to the east flank of Mt. Washbunie, is not the work of the 
Yellowstone river at all, but was made by Broad creek, then a small 
tributary of the Lamar, of no more consequence than Tower creek, 
which joined it from the west. Its canyon may have been begun in 
preglacial time, but long after the general ice-sheet had left the 
region it remained an obscure stream, slowly pushing its growing 
gorge back into the rhyolite of the plateau. 

In Fig. 3 the site of the future Grand canyon is represented, the 
contours being copied from the United States Geological Survey 
topographic map, with the exception that south from the mouth of 
the present Broad creek the contours of Broad creek itself are sup- 
plied, in the line of drainage of Sulfur creek. The col between the 
Sulfur creek gorge and the greater lake lay about two miles north 
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of Inspiration Point in the old Continental divide. Yet the Sulfur 
creek pirate was a long time eating thru this two miles or so of 
barrier. And all this while— a good fraction of postglacial time — 




Fig. 3. Map of the scene of the piracy, showing relative size of the canyons of 
"Tower creek and Broad creek. The contours of Broad creek canyon are supplied in 
place of the upper half of the present Yellowstone canyon. 

the great lake was giving its water thru the Overlook mountain 
<^hannel to the Snake river, and the beaches, terraces, and sea cliffs 
were building at the contour of 7900 feet — about 160 feet above the 
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present lake level. In the Hayden valley part of the lake, similar 
beach records were making, and the stratified clays were being 
deposited off-shore. 

The rate of advance thru the col by the Sulfur creek pirate 
would depend upon three factors, the volume and gradient of the 
stream, and the nature of the rhyolite. The volume of water was 
not large, being only the drainage from the south flank of Mt. 
Washbume and the east flank of Dunraven peak. The gradient 
was high, about 1500 feet, in the Sulfur creek branch alone^ 
while the rhyolite in the path of the canyon was in admirable con- 
dition for easy working. 

r 




HAYDEN VALLEY BETWEEN LAKE AND FALLS. 

The rhyolite, on first cooling from its flow, was hard and firm 
of texture, the obsidian or volwinic glass being one phase of it, 
usually found at the surface. In deeper levels it may have been as 
hard and crystalline as basalt; but the hot vapors from below have 
attacked the firm rock and in many places totally changed its 
character, making the felspars over into kaolin and leaving the 
once firm lava a crumbling mass, almost like slaked lime. Yet this 
solfataric action has not been universal. It has worked very eflPect- 
ively in certain areas, while in other places the solid rhyolite has 
wholly escaped the decomposing action. Were this not so, the 
canyon would long ago have advanced clear to the present lake. 

The trend of physiographic history in the region was suddenly 
changed when the col was cut thru by the advancing canyon. The 
water of the lake began to flow out to the north, the increased vol- 
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Fio. 4,. Diagram of the 
barrier at the great fall. 



ume very greatly hastening the deepening and widening of the 
trench. The lake level was rapidly lowered, the Overlook mountain 

outlet was suddenly abandoned, and with 
this change the continental divide was 
transferred to its present position south of 
the lake. The lowering of the lake level 
was extremely rapid for a hundred feet, 
while the outlet was cutting in the decom- 
posed rhyolite merely. In the hundred feet 
of rapid lowering but slight traces of shore 
action on the lake could be expected. But 
this rapid lowering was checked when the 
river reached the 7800-foot contour, for it 
came upon a wall of firm, undecomix)sed 

rhyolite standing squarely 

across its path— the site of 

the present Great Falls — 

and the river settled down 

to the task of sawing this 

barrier in two. It is still 

at the task, with nearly a 

quarter of its work yet to 

do. This barrier is only 

about a hundred feet thick, 

and is very plainly markeil 

in the brow of the canyon 

wall, forming a narrow 

gateway thru which the 

water rushes. The inner 

walls of this gateway are 

very precipitous, as may Ix? 

seen in the familiar view of 

the Great Falls. Immedi- 
ately above and below this 

gateway, the canyon walls 

fall away to a wide V-shai)e 

in section. The plan, Fig. 

4, shows the relation of the 

barrier to this fall, and how 

the canyon is narrowed to the precipitous gateway in the barrier. 




GREAT FALLS OF THE YELLOWSTONE 
"It is still at its task, with a quarter of its 
work 3-et to do.' 
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As seen from the downstream side, this barrier is evidently cut 
down a little over half its height, and one may easily conjecture 
that this fall, which is now 312 feet high, must have earlier been 
much higher, perhaps even seven hundred feet. The present brow 
of the fall is near the up-stream face of the barrier, and standing 
at the brow one may see that the firm rock of the barrier projects 
at the bottom on the east side of the stream, as a shelving ledge 
upon which the water is ceaselessly pounding, as shown in longi- 
tudinal section in Fig. 5. So this fall may be said to be showing 
signs of old age— that is, the rapids phase of development has 
already begun. 

With the lake outlet approaching this barrier at the contour of 

, 7800 feet a current was formed at the 

Thistle creek narrows, and two separate 
lakes resulted, with a short river between. 
The lower lake covering Hayden valley, 
we may provisionally call Hayden lake. 
The river at the narrows had glacial drift 
only to work on and was competent to 
cut this out widely as Hayden lake level 
followed the lowering brow of the falls. 
The problem was made more com- 
plex when the river discovered another 
wall of firm rhyolite at the site of the 
Upper Fall. This wall is much thicker 
than the lower one, and the process of 
cutting is proportionally slower. It was 
the lowering of this barrier which deter- 
mined the lowering of Hayden lake level. 
When the wall was cut somewhat below the 7700-foot contour, 
Hayden lake was drained, and this has only very recently been 
accomplished, as is shown by the flat and sinuous course of Trout 
creek. 

The wearing down of the barrier at the Upper Fallh as always 
lagged behind that of the lower. It could not be touched at all, 
until the lower barrier was reduced below its level, and the height 
of ^the Upper Fall has always been limited at its lower level, by the 
brow of the Lower Fall. The Upper Fall has increased in height 
almost uniformly with the decrease in height of the Lower Fall, and 
it is plain to be seen, that when the Lower Fall has finally sawed 




Pig. 5. Longitudinal diagram 
matic section of the great fall. 
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thru its barrier, the river will carry the canyon gradient back to the 
Upper Pall which will then be perhaps four hundred feet high. 

With the lowering of these two barriers, other barriers were 
uncovered in the path of the stream above. The most important 
of these is a ridge of firm rhyolite in the bottom of the Thistle 
creek narrows. This became a large factor in the history of the 
Yellowstone lake, when in the cutting of the canyon at this point, 
this firm rhyolite was reached, at a level about sixty feet above the 
present lake. The lake level since then has waited on the lowering 
of this one barrier. It is the only barrier which now determines 
the lake level, altho it seems plausible that in earlier stages, a 
barrier at Mud geyser, and perhaps even the Upper Fall barrier, 
were agents also in maintiiining the lake at the sixty-foot terrace, 
the action on each barrier being much deferred by the lack of 
gradient due to the former higher elevation of these lower barriers. 

This is the postglacial history of Yellowstone lake and canyon 
as it may be read from the data in hand. The whole great lake, 
with its drainage basin of about fifteen hundred square miles, was 
captured by the little Sulfur creek canyon, taken bodily from the 
Snake river and the Pacific slope, and added to the Lamar river and 
the Atlantic slope. And the volume of water in the captive stream 
was so great as to dominate the lower valley of the Lamar, and 
reduce that older stream to the rank of a minor tributary. 



EDITORIAL 

One of the best ways to review a country is to 
Rachel?" *° compare it constantly with the home country or 

with some country already studied. 

Teachers can find much valuable material and many useful 
ideas by visiting museums and great exhibitions. Every teacher 
who did not go to the World's Fair at Chicago, owes it to herself 
and her pupils to spend two or three weeks this summer at the 
Buffalo Pan-American Exposition. There geography will be taught 
by the object lesson method. The teachera of BuflFalo will take 
care of such visitors after they get there. Send for circular to the 
Teachers' Pan-Tourist Co., 433 Mooney-Brisbane Building, BuflFalo, 
N. Y. This organization is endorsed by such persons as Dr. 
McMurry of Columbia College and Mr. Emerson, Superintendent 
of Schools in BuflFalo. 

Query:— Can new concepts be taught to children by means of 
the moulding board, by models or by maps? 

Would not children be more likely to l^ecome interested in 
geography if the study began with something they can compre- 
hend, something they can see near their home? 

It seems to me it is time for educators to protest against the 
excessive use of pictures in text-books. Certain primers have 
been published lately in which more space is given to illustrations 
than to reading matter! A new elementary geography has just 
been shown to me in which I judge more than one-half of the spice 
consists of pictures. There are scores of pages containing groups 
of ten or more pictures. So much grouping is all wrong because 
it is confusing to both teacher and pupils. In some geographies 
the pictures are too small to be effective. 

In school text-books should not the pictures be subordinate to 
the text and help to explain the same? Who ever saw a novel in 
which the pictures (exceeded the text. Is there not something for 
the child in school besides amusement? Children need to be 
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trained to read pictures as well as maps. Too many pictures dis- 
tract the mind, weaken the attention to the main purpose and 
leave little for the imagination. Too many pictures in a geography 
for instance is as bad for the child as too few. Is not the propor- 
tion of one-third space for pictures to two-thirds space for text 
aliout correct? 

The summer vacation is a good time to work up exchanges of 
material. 

The Boston Geographical Club meets the first Monday even- 
ing of eight months in the year to listen to papers upon scientific 
and practical subjects. Prof. Elizabeth Fisher of Wellesley Col- 
lege has been the energetic president for two years. Under her 
persuasive rule much has been accomplished to improve the teach- 
ing of geography among the members. What members of this 
Bureau will organize clubs in their own cities? 

If you are at Buffalo this summer, hunt up the great twelve- 
foot Model of Boston and vicinity. This model was made by the 
state of Massachusetts for the Paris Exposition and was justly 
praised for its size and accuracy. 

What an immense amount of geography can be taught around 
these central points— a cold country, a warm country. 

Be out doors this coming vacation with nature, breathing the 
pure air, becoming well tanned in the bright sun, growing strong 
and hearty for the new year's nervous strain. C. F. K. 



The conventional geography of twenty-five years 
G^L^^ ^^^' introduced the subject with a series of defini- 

tions of coast, relief, stream, and other features. 
This method imparted little real knowledge and developed less 
power. For what child could possibly recognize a real cape from 
its definition as a point of land extending into the water, or a 
mountain from its definition as a high elevation of land, or ever 
more than arbitrarily distinguish between a plain and a plateau? 
Following the introductory definition came a jumble of facts each 
series having no cause and effect relation with any other series. 
Little attempt was made at correlation and consequently the sever- 
al sections or departments of geography presented no coherence, 
had no illuminating thread of interdependence running thru them 
connecting one department of the subject with another. 
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But beginning with Darwin's travels, with Wallace's explora- 
tions, with Bates' work on the Amazon, and with Agassiz, Hnmboldt, 
Kitter, and Guyot, geographers began to realize that if geography 
is to be made an interesting and inspiring branch of science in the 
public schools, each series of facts must bear some essential relation 
to other series. Each fact must be made to fit its place in a com- 
plex whole whose sole aim must be to give organized knowledge 
and develop power. In these respects, modem geography is 
rapidly winning a place as a science. Not only is it systematized 
and organized knowledge, it also has for its basic idea the study 
of environments. It treats the earth as the home of man but recog- 
nizes that the earth contains many environments, some of which 
are favorable while others are unfavorable to man's progress and 
industrial development. 

In consequence of the changed attitude of geographers, the 
truths of modern geography are no longer expressed wholly in cut 
and dried definitions, but endeavor is made to trace the origin of 
the relief forms of land as well as of all features pertaining to 
coasts, streams and the sea. Geographers now explain in a clear 
and convincing way how coastal plains have originated and pass 
by slow processes from one stage of development to another, at 
each becoming more complex. They show how regions pass thru 
periods of growth, from youth to maturity and finally to old age, 
and after old age occasionally to rejuvenation. Each stage of 
growth presents a certain character of environment, the influ- 
ence of which upon life and industry presents an interesting and 
instructive field of study. 

Again, modern geography furnishes a necessary introduction 
in our public schools to science, which now is a dominant factor 
in the civilization of the world. This becomes evident when we 
consider that geography deals chiefly with four topics, viz., struct- 
ure, climate, life, and people. But the study of the structural 
environment leads directly to the sciences of geology and mineral- 
ogy; the study of the climatic environment leads to the science of 
meteorology; the study of life in geography culminates in the study 
of biology, botany, and zoology; while the simple geographical 
studies of people by school children furnishes a necessary intro- 
duction to ethnology, ethnography and kindred subjects relating 
to man. 

It becomes evident that the modern geography teacher's train- 
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ing must be broad and his knowledge of a number of sciences 
exact. His reading, too, must be wide and varied, and every avail- 
able resource for field study be laid under contribution. For this 
reason such special magazines as the Journal of School Geography, 
the National Geographic Magazine and the Bulletin should be in 
every teachers hands. These keep him in touch with the latest 
methods of research and presentation as well as the freshest 
thought of the best geographers. H. J. R. 



The blank appearance of the maps of less explored 
Patagonia portions of the earth tends to give to the young 

student of descriptive geography the idea that 
these regions are physically undifferentiated, perhaps in proportion 
as they are little known. And while the error is a manifest one even 
to the very young, it is not always easy to eradicate it, or, what is 
more important, to prevent its formation in the pupil's mind. 
Hence the value to the teacher of geography of keeping as closely 
£ts possible in touch with the main results, at least of recent travel, 
investigation and discovery in order to supplement the maps and 
text-book descriptions. For instance Patagonia has been until 
very recently a terra incognita and its geography has been accord- 
ingly very briefly told. A cold climate, a barren, inhospitable 
land inhabited by barbarous men of unusual stature, were the 
main features stated in text-books of no distant date, the stature of 
the inhabitants being presumably based on the sailor yarns of 
Magellan, who claimed to find men of six to nine English cubits in 
height. But the explorations of the past few years made chiefly 
under the auspices of Princeton university have done much towards 
making known the more important geographical features of the 
southern extremity of the American continent. 

A recent contribution to the physiography of the region, that 
is well worthy of the attention of teachers of geography is **The 
Lake System of Southern Patagonia,"' by J. B. Hatcher in the 
American Geologist, for March, 1901, (single number, 85 cents, 
Prof. N. H. Winchell, editor, Minneaix)lis, Minn.) In this article 
which is illustrated by a map, the numerous lakes of the far south 
are classified according to origin as residual, glacial, and tectonic. 

The first, which are all salt lakes, are shown by an interesting 
series of observations to have been formed by the enclosing of por- 
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tions of the ocean consequent on the elevation of the land alx>ve 
sea level. Only small or intermittent streams flow into them; those 
near the sea are as hijj^hly saline as those far inland; and approach- 
ing the Atlantic coast from the interior they are found in all 
stages of formation. Salt beds are formed in the earlier stages when 
the lakes are cut off from the ocean except at spring tides, or even 
less frequently, in the intervals l)etween which the water would be 
more readily evaix)rated. In the final stages the drainage of sur- 
face water into them alone prevents their completely drying up and 
thus passing into salinas. The salt deixjsits are such as to give the 
lakes considerable economic importance. 

The glacial lakes occur near the eastern foot hills of the Andes 
to the west of the region of the salt lakes, where glacial material 
has dammed the drainage from the mountains. They often have 
no surface outlet, yc^t their waters are quite fresh. Lagoona Blanca 
and Cardiel are the largest. 

The lakes of tectonic origin, which are also fresh, are far the 
most im^xirtant in area. Th(»y lie l)etween the central and the 
eastern of the three main ranges of the Andes, yet all but two are 
drained into the Pacific. While none of these lakes have \)een as 
yet fully explored, many are known to be from fifty to one himdred 
miles in length and, except on the east sidi*, to be generally sur- 
rounded by lofty mountains, from which glaciers extend, sometimes 
to the water's edge, when icebergs of considerable dimensions 
break off and float out into the lakes, Argentino, Viedma, San 
Martin, Pueyrredon, and Buenos Aires are amongst the largest. 
The lakes of this class are due to the uplift of the eastern or later 
range of the Andes, across the previously existing valleys of drain- 
age from the older rang(»s on the west J. A. D. 



REVIEWS 

The International Geojjraphy.— By Seventy Authors, edited by Hugh Robert Mill; 
8vo., 1088 p , 488 illustrations, 1900. D. Appleton & Co., New York. 

Books of multi-authorship are often disappointing, but this one is proving 
a very notable exception. All the authors are specialists in geographic science 
and each writes upon the subject in which he is an authority. The skillful 
editorial work of Dr. Mill, moreover, has produced — not a collection of frag- 
ments, but a well-rounded unit. A part of the work is devoted to the general 
principles of geography; the great bulk of the volume however, is descriptive of 
the peoples and the countries of the world. As a book of reference to the gen- 
eral reader, it is better and more practical than the cyclopedia and far superior 
to the ordinary gazetteer; it is not only better written, but the material itself is 
better selected. For the teacher in search of a better and fuller preparation for 
the geographic work of the schoolroom, nothing that has appeared during the 
past twenty-five years equals it. One might sum it up as the correlation of 
geographic principles and facts. The teacher who owns this volume together 
with Mr. John Fiske's Discovery of America has a very comprehensive and 
complete geographic librarj'. J. W. Redway. 



A Text-Book of Geology.— By A. P. Brigham; 12 rao., 8-477 p., 1901. D. Apple- 
ton & Co , New York. 

This volume is the latest one in the series of Twentieth Century Text- 
Books, and is a worthy addition to the collection. It is a treatment of the sub- 
ject, intended for secondary schools, in which technical terms and discussions 
have been largely avoided. Considerably more than half the space is given over 
to dynamical and structural geology, in which the point of view in treatment is 
that of the physiographer. This is the best part of the book, and is strictly 
modern in conception and treatment. The first seven chapters will be found 
very valuable for auxiliary reading in physiography classes. Parts of the treat- 
ment ol rivers have never been better done. 

In Part III, Historical Geology, no attempt has been made at fullness; but 
a simple statement of the progress of life, and the growth of the lands thru the 
ages has been creditably carried out. 

A strong feature in this series of texts, and one which invites the highest 
commendation, is the fine quality of the illustrations. Most of them are half 
tones from the original photographs, and of a quality so fine, that any one may 
be copied into a lantern slide with excellent satisfaction. One may make better 
slides from these prints than many that are on the market. The taking screen 
is ruled so fine that the eye almost fails to resolve the rulings, and the etching 
is so admirably done, that no tooling is required. The press work and the 
paper, too, are fine, and give the engraver credit for the good work he has done. 

J. Paui, Goode. 
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Elementary Meteofology.— For hi^h schools and colleges. By Frank Waldo, 
Ph. D., late junior professor in United States Signal Service. Small octavo 
vol., cloth bound, 1896. Price $1.50. American Book Co., Publishers, New 
York. 

Meteorology or the science of the weather comprises the study and system- 
atic consideration of the varied and oftentimes intricate phenomena of the 
atmosphere, their influence or bearing upon weather and climate, the natural 
laws by which they are governed, and their relations to each other. It is in 
many respects a young science, for tho the invention of the thermometer dates 
from the end of the sixteenth century, and that of the barometer from the year 
1643, meteorology as a separate science may be said to have originated at the 
beginning of the nineteenth century. From this period of time date the first 
systematic observations and trustworthy records of the weather. The weather 
instruments named, the thermometer and the barometer, constitute the chief 
means for observing accurately some of the more important conditions and 
changes which occur in the atmosphere, namely those of temperature and 
pressure. 

Taken in the broadest sense, the science of meteorology is closely affiliated 
with many of the natural sciences, namely with chemistry, hydrostatics, aero- 
dynamics, heat, electricity, optics, geology, and with both mathematical and 
physical geography. One must know the rudiments and main facts of all these 
in order to be able to understand the composition of the atmosphere, its physic- 
al conditions and the laws governing the motion of air; the formation of mist, 
fog, and clouds; the various forms of precipitation like rain, hail, snow, and sleet; 
the electric and optic phenomena like lightning, thunder, coronse, halos, and 
aurorse boreales; the motion of air resulting in trade winds or monsoons, 
cyclones, hurricanes, typhoons, and many other phenomena. 

Meteorology cannot to-day claim the distinction of an exact science, tho it 
is sure to reach this position as our knowledge of the vast atmospheric ocean 
surrounding the globe gradually increases. As yet our knowledge of weather 
and climate extends over but a small part of the sphere; and vast areas of the 
earth's surface and particularly of the oceans are still comparatively unknown 
to us. 

In its more practical application the science of the weather is one of uni- 
versal interest, for not only does nearly every business and profession come 
more or less into contact with it, but much of our work and of our enjoyments of 
life depend upon it. The work of the modern scientific meteorologist finds a use- 
ful application to agriculture, to commerce, transportation and navigation, the 
study of the records of weather observations are practically utilized in many of the 
arts and sciences, for instance in public hygiene and sanitation, in engineering 
works, in forestry, in some manufacturing industries, and even in warfare. The 
science of meteorology divides itself, therefore, into fAeorct/ca/ meteorology, in 
which the phenomena observed are explained and their causes deducted from 
natural laws of physical science, and in practical meteorology or the applica- 
tion of these laws to the science of weather prediction. 

The scope of the work before us is to teach theoretical meteorology and to 
serve as a text-book of the elements of the science for general students. The 
author clearly states in the preface that his book should not be taken as a 
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manual for practising meteorologists. For this reason, he gives only a very 
brief mention of the modern forms of meteorological apparatus and hardly any 
instructions as to how the instruments are used and how weather observations 
are taken. His book is rather a strictly elementary consideration of the earth's 
atmosphere; of thermometry and barometry or the measurement and observa- 
tion of air temperature and air pressure ; on winds, their causes, direction, and 
velocity; on hygrometry, or the measurement of vapor or moisture; on cloud 
formations and forms of precipitation of moisture; on atmospheric optics and 
electricity; on the circulation of the atmosphere, and on winds, cyclones, and 
tornadoes; and finally on weather, weather predictions, climate in general, and 
in particular that of the United States. In each of the departments the author 
starts out by giving the facts, and afterwards their probable explanations. 

The chapter on weather and weather predictions, tho quite brief, is natur- 
ally one of the greatest interest. The author correctly defines '^weather" as "the 
atmospheric conditions as shown by the meteorological elements at a particular 
time or during a short specified period," generally in one particular locality, 
whereas he defines ''climate" as ''the aggregate of weather conditions, gener- 
ally applied to a larger section of country." Long continued, accurate, mete- 
orological observations of the weather conditions serve to establish the climatic 
record of any section of a country. 

It is of interest to note that the scientist Lavoisier predicted a century ago» 
the possibility of daily forecasting the weather. Weather predicting, however, 
was only rendered practically possible with the advent of the electric telegraph, 
about fifty years ago; for by means of the telegraphic reports sent daily and 
almost instantly from points of observation located all over a country, the fore- 
caster is enabled to study the weather conditions existing over large areas, to 
determine from the distribution of the barometric maxima and minima (or the 
high and low centres) what the probable direction of winds and storms will be, 
and to apply the laws, based upon many years' scientific observations to inter- 
pret the series of observations furnished him by the telegraph service, to predict 
the weather for the next twenty-four hours, and to give warnings of approach- 
ing storms, gales, hurricanes, rainstorms, river floods, hot and cold waves, etc. 

At the close of the nineteenth century, nearly every civilized country sup- 
ports a weather bureau and a number of meteorological stations, equipped with 
the most perfect scientific instruments of precision like barometers, air ther- 
mometers, hygrometers or psychrometers, anemometers, rain and snow gauges 
or ombrometers, evaporometers, sunshine recorders, electrometers, and a num- 
ber of self-recording instruments used for obtaining daily automatic and con- 
tinuous records of the various meteorological observations. Meteorologalic 
observations are nowadays taken even on the oceans, this having first been sug- 
gested by the famous American hydrographer and geographer Maury. Many 
colleges have established courses of lectures on meteorology, and the science is 
taught at many of the universities. Those who wish to follow these studies can 
advantageously use as a foundation for this work the text-book of Prof. Waldo. 
The author has himself lectured for many years before the Signal Service Corps, 
U. S. A., at Fort Myers, at a time when the Weather Service was a branch of 
the War Department, and before it was made a part of the Department of Agri- 
culture. The book is clearly and ably written in language not difficult to under- 
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stand, and intricate mathematical calculations are wholly excluded. The text 
is embellished with 121 illustrations, many of these being in color, and all being 
rendered in a uniformly excellent style. W. P. Gbrhard. 



Matiry's Elementafy Geography.— Revised edition. Size 7)i inches x9}i inches; 
pages 120; cloth bound. University Publishing Co., New York. 

It is a pleasure to welcome in its new dress a book on geography which 
when it first made its appearance many years ago was considered a radical 
departure from old-time methods. Maury's plan was, briefly stated, to present 
in simple language, interesting facts about the people of the earth, their homes, 
their industries, and the regions where they lived. 

In the elementary course, the author begins the study of the earth with the 
home of the pupil. He then presents the earth as a unit; and after the pupils 
have mastered and grasped these rudiments, he considers the continents more 
fully, and closes this first part with a general review. 

Then follows the study of the countries, the political divisions of the earth. 
Bach continent is represented by both a political and a physical or relief map. 

He concludes by elaborating the topic of the earth as the home of man. 
The book comprises sixty-three lessons with numerous review questions. There 
are many illustrations, some of which are particularly good, inasmuch as they 
are colored reproductions of photographic views, for instance, the Cornwall 
coast of England, the Alps, a cattle ranch in Colorado, and a canal and palace 
in Venice. The physical or relief maps of the continents are treated in a novel 
and peculiar manner, being tinted green. 

For each continent there is a full page, containing colored illustrations, 
giving vivid pictures of its people, of their homes, their industrial pursuits, and 
their mode of living. Thus, for North America, we find illustrated the Eskimos^ 
Indians, a cowboy, a Mexican rider, a scene in Porto Rico, and city and country 
houses in the United States. For South America we find a picture of a farmer 
of Chile, an Indian of Patagonia, a cattle man of Argentine, and Indian boys. 
The principal nationalities of Europe are represented by pictures of Laplanders, 
Scandinavians, Russians, German peasants, Hollanders, Scotch Highlanders, 
Bretons, Spaniards, Swiss, Tyroleans, Turks, Greeks, and Italians. Asia shows 
the following tribes: Persians, Tartars, Koreans, Arabians, Chinese, Japanese, 
Hindus, Afghans, Tibetans, Siamese, Burmese, and Singhalese. 



Maury's Manual of Geography. — Size 12>^ inches x 93/ inches; pages 148, cloth- 
bound, revised, 1900. University Publishing Co., New York. 

This larger and more complete geography is intended for the use of pupils 
of the higher grades, who have already mastered the elementary geography of 
the same author. It is well adapted to the wants of the schoolroom; the new 
edition is well executed, and contains many new and instructive text illustra- 
tions, and many colored physical maps, also a new trade and voyage chart for 
the study of the principal routes of commerce. The contents embrace nine 
pages of mathematical and six pages of physical geography, while the bulk of 
the book (120 pages) is devoted to political geography. Included in the thirty 
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maps of the book are five physical maps of the continents, on which plains are 
shown in green, lowlands in dark green, low plateaus in buff, high plateaus in 
dark buff, and mountains by means of hachure. In the political maps the entire 
area of the countries is colored, and not merely its boundaries. In both these 
respects, the maps follow the new German system. There is one general map 
of Europe, and one of Central Europe, and it is to be regretted that only the 
British Isles should have been given a special map. 

Some of the most important matter of the book is contained in the map 
studies and questions. There is also a brief chapter on map-drawing, a pro- 
nouncing vocabularj', and some pages of statistical matter. 

The publishers are keeping this edition up to date by issuing each year a 
supplement, containing '^Recent Geographical Events " Thus, the edition 
before us contains Notes on the South African War (with map), Notes on the 
highest mountain of the United States, this being Mt. McKinley, and not 
either Mt. Logan or Mt. St. Elias. Mt. McKinley is located two hundred miles 
from the shore of Cook Inlet in Alaska, and reaches an altitude of 20,464 feet, 
and is therefore one thousand feet higher than Mt. Logan and nearly as high 
as Chimborazo. 

There are also brief notes on the tides in the Bay of Fundy, and on the 
Samoan Islands, of which Tutuila and the other small islands came into the 
possession of the United States in January, 1900. There is a map of these islands 
as well as one of China. 

Many of the features of this book are especially suited to stimulate pupils 
to pursue geographical studies with zeal and enthusiasm. 



Maury's Physical Geography. — Size 11 >^ inches x 8 inches; pages 130; revised 
edition of 1900. Price cloth bound, |1.20. University Publishing Co., 
New York. 

Of the three books, this last is perhaps the most valuable; it certainly is the 
most original and best known of Maury ^s works. As in the other two books, he 
aimed at popularizing the study of the attractive science of physical geography, 
by the omission of all unessential and dry details. The subject is presented in 
a natural and logical form; and numerous text illustrations and many instruct- 
ive maps and charts add to its value. Compared with the earlier edition, the 
work is somewhat abridged; and the new arrangement of matter, by Dr. Mytton 
Maury, a relative of the author, is perhaps better adapted for use in high schools 
and colleges than the former edition. 

The mechanical features of the book deserve much praise: the printing is 
large and clear, the paper of a good grade, the binding durable and tasteful. A 
supplement is added which contains recent facts concerning physical geography, 
and by means of which the book is brought up to date each year. 

In addition to the chapters on Earth, Land, Water, Atmosphere, and Life, 
there are tables of mean temperature and rainfall, a useful pronouncing vocabu- 
lary, many interesting maps and charts, also physical maps of the continents in 
relief, and many smaller attractive text illustrations. W. P. Gerhard. 
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A very fine pamphlet is issued by the Stockton, California, schools, Super- 
intendent J. A. Barr. It is octavo, 219 pages, of which about twenty-seven pages 
are devoted to geography in the grades. This outline shows a lively apprecia- 
tion of the present trend of thought and instruction in geography. It will be 
found very helpful to all teachers who are organizing the work in the grades. 
The quality of the whole course of study as here outlined is to be commended. 

J. P. G. 



EXCHANGE MATERIAL EXAMINED AND APPROVED 

[A list of the names and addresses of 105 members otCerinfc material for exchange 
was published in the last number of the Bulletin, and may be consulted by members 
desiring to make exchanges. Requests for information regarding the exchange of illas- 
trative material should be sent to the Director of the Bureau, Winona. Minn.] 

Model of Cape Cod.— Purchase price, $16.00. Prof. Vernon F. Marsters, Indi- 
ana University, Bloomington, Indiana. 

The model includes Truro and Provincetown. Horizontal scale about 1.5 
miles to the inch, vertical scale 600 feet to the inch. The model is of plaster, 
framed in oak, and is constructed by the contour method. The surface is col- 
ored, and the important features of drainage and the occupation of the land by 
man are indicated. Copies have been supplied to the geographical laboratories 
at Columbia and Cornell universities. 



Forty Herbarium Specimens.— Purchase price, $2.00. Prof. J. A. Dresser, Rich- 
mond, P. Q., Canada. 

Forty well mounted and labeled specimens of spring-blooming Canadian 
flowering plants. A properly prepared sample has been filed with the chair- 
man of exchange committee. Minerals and plants desired in exchange. 



Flax, — Purchase price, $1.00. Mr. Philip Emerson, Principal of Cobbet School, 
Lynn, Massachusetts. 

Scutched flax (Russian, Dutch, Flemish, American), and dressed flax; and 
specimens showing changes from flax to linen thread and yam. Thousand- 
word type-written description of process of manufacture, and bibliography of 
publications on flax and linen. 

Copper.— Purchase price, $1.00. Miss Margaret T. Daly, Lake Linden, Mich. 

Amygdaloid and conglomerate ores, native copper masses, ore containing 
silver, assay button, fine copper from stamp mill, miniature bar from smelting 
furnace, wire for different purposes, copper plate. Description of mines, mining, 
stamps and stamping, smelting, and rolling, in the Lake Superior district. A 
verj' desirable set of specimens. 

Moose-wood. — Miss Margaret T. Daly, Lake Linden, Mich. 

Section of small trunk, two inches diameter, six inches long, showing the 
wood and the very tough bark used by Indians for thongs, whence the popular 
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ON A ONE-SCALED ATLAS 

BY ELISEE RECLUS AND GEORGE P. RECLUS-GUYOU 

By a one-scaled atlas, we mean an atlas giving a representa- 
tion of the whole of the earth's surface on the same scale. It 
seems extraordinary that we should have come to the twentieth 
century and yet have to assert that schools and geographers are in 
urgent need of such a work. But we understand too well the rea- 
son which has till now obscured the usefulness of a one-scaled 
atlas. The general public knows hardly any geography except 
from the political point of view, and editors seldom do more than 
provide to the taste of the public. The natural outcome is that 
each sheet of an ordinary atlas must be devoted to one national 
political interest with complete disregard of all other factors. 
Physical atlases are supposed to be needed only by advanced stu- 
dents who should have no diflSculty in translating maps of different 
scales into one another. 

We cannot condemn too strongly such a state of things; and 
in the name of common sense, we ask that children, students and 
scientists be provided with uniform scaled atlases. 

The idea has nothing new in it. Richard Proctor published 
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one some twenty years ago, containing the world in twelve maps; 
but the scale was so small and the division into sheets so ungeo- 
graphical that it could not te used, either by the geographer or in 
schools, and it did not find its way into the hands of the general 
public. Will no one carry on the work initiated by Proctor? 

On the other hand many cartographers are aware that in 
regard to scales the old style of atlas must be improved; accord- 
ingly some have tried to limit the number of scales in their atlases. 
These improved works usually open with a few maps of the whole 
world showing a few special features on a very small scale and with 
a very great but unavoidable distortion; then maps follow in a cer- 
tain geographical order, but on a scale chosen upon other consid- 
erations, tho such countries as do not differ much in size may be 
drawn on the same scale. 

Other cartographers again give isolated comparisons. An 
English publisher, for example, will show on the comer of every 
sheet of his atlas, say India, or Great Britain, or the county of 
Middlesex, on the same scale as the sheet; others will give on a 
spt^cial page of the atlas comparative drawings of natural features, 
as lakes, rivers, etc. But these attempts are no solution of the diffi- 
culty. The necessity for comparison is not limited to special cases; 
forms, situations, surroundings, etc., are as important as the simple 
notion of area. 

We all agree that the first pictures which meet a child's eyes 
remain profoundly engraved in his brain; their influence is for life 
and can never be comi)letely suix^rseded by later studies. We 
ought then at the very outset of education to give to the children 
exact pictures of the real ai^pearanee of the earth's surface, such 
drawings as will enable them to obtain true and lasting notions 
without the trouble of wading thru long pages of dry detail; while 
nowadays, if they understand the reality of things, it is by tedious 
study and in si^ite of the maps they find in their atlases. But 
that is not all, the moral point of view is of still greater impor- 
tance. It is quite common to find in French school atlases that 
France and its coloni(»s take up a fourth of the total number of 
sheets: the projxjrtion we find in a recent good English atlas is 58 
pages for the British Empire out of 120 pages contained in the 
atlas. How is it ix)ssible for the child who uses such an atlas not 
to think that his country is more important than others? How can 
he avoid despising his neighbors? 
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Of course in every school there are globes; and globes are the 
ideal instruments for giving vivid ideas of geography, but they are 
not handy in a class, especially if their dimension is sufficient to 
show the features of the countries. Moreover, a good globe does 
not make up for a bad atlas. We want a good atlas besides a good 
globe. 

Another instrument used in schools for the teaching of geog- 
raphy is the wall map. We have our own ideas on the neces- 
sary improvements to be made on wall maps; but as they now 
stand, there would be little to say against many of them, if only 
the child had a one-scaled atlas in hand, which would enable him 
to reduce every map around him to a common standard. His atlas 
would then become a kind of geographical dictionary by means of 
which he could translate every map around him into a clear notion. 
Relative forms, situations, distances, would then readily appeal to 
the child's intellect and so obviate the necessity for laborious study. 

An obvious criticism is that children must begin to study 
geography from their surroundings, and that they will hardly be 
able to recognize the features familiar to them in a one-scaled atlas 
of the whole world. But we do not wish that the atlas should con- 
tain maps on one scale only. We say, Jirst of all the atlas should 
give a representation of the whole earth's surface on a uniform 
scale, but after that, other mai)s, or better a second volume, 
should give on a larger but again imiform scale — meanwhile im- 
practicable for the whole world -regions of great imxx)rtance by 
their population or other causes, as Western Europe, the Eastern 
States, India, etc. ; and a third and a fourth volume on still larger 
but always uniform scales might obviously be added. While the 
first part would be a world atlas, or international atlas, which, ex- 
cept for the language of the letter press, might be common to all 
countries, the second might be slightly different in composition 
according to the country in which it is used; and the third and 
especially the fourth parts should be quite special to the schools 
of one district. It should not he the same for the children of Bre- 
tagne and of Provence, for those of Vermont and of Ohio, just be- 
cause it would show on a large scale their surroundings. Tho 
here again we should like to introduce a comparative element in 
having in every one of these local atlases, and drawn with the same 
scale, the plans of the most imjxjrtant centres of population in the 
world. 



202 ON A ONE-SCALED ATLAS 

But we need not insist too much on such obvious points, and 
henceforth we shall consider only the international one-scaled 
atlas. 

The specialist or student who certainly knows all about scales, 
relative sizes, projections, distortions and so on, wants as much as 
does the child, a one-scaled atlas. There is no one of us above the 
necessity of making use of known features in order to read features 
of unknown countries, and of comparing distant mountain groups 
and ranges, rivers and lakes, capes and inlets with the more familiar 
examples. 

One advantage of such an atlas would be that no coimtry could 
be ignored, however distant and unimportant it might seem to be. 
It is more useful to have a reliable map of New England than of 
Labrador, but the two maps are equally needed for the morphologi- 
cal conception of nature. In studying how ice and rain, water and 
wind, have carved or built up the soil; how mountain and river, sea 
and shore constantly contend with one another, no country can be 
left aside as of no importimce. 

Nowadays, countries like the shores of Bering straits hardly 
come under our consideration : because few atlases show them 
except on the map of their respective continent — i. e. on a very 
small scale; and because, coming naturally to be placed in the 
comer or on the edge of such maps, they are submitted to a very 
great amount of distortion. No map of Asia can give an adequate 
idea of the region beyond the Amur. According to the projection 
used, the misrepresentation will atfect a different character, Kam- 
chatka may appear too large or too small, too long or too short, but 
no map will give its true form. 

A complete series of maps on the same scale would show more 
exactly the state of our geographical knowledge than the atlases at 
present in use are capable of doing. Little known countries are 
generally drawn on a smaller scale than others; and, in filling the 
white spaces with a few names which thus receive a misleading 
imxx)rtance, the map appears to represent a known district whereas 
the cartography is altogether problematical. Besides, on such 
small-scaled maps the surveyed parts cannot adequately be drawn, 
and thus, while partial ignorance is hidden, true knowledge cannot 
be displayed. 

It can, at first, be asked with some hesitation whether the oceanic 
spaces ought to be represented with the same uniformity as the 
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emerged lands. To this it may be answered that in these days 
when the depths of the seas, when oceanic currents, deep sea 
deposits, forms of plant and animal life are subjects of careful study, 
no spot of the earth's surface is without interest. But every doubt 
is set aside when we realize that no island is completely represented 
without the extent of sea which surrounds it. It is only the dis- 
tances between the islands of an archipelago compared with their 
size which can bring home their true character to the student. Is 
not the span of sea interposed between California and Hawaii one 
of the principal characteristics of that island? As a matter of fact, 
it is impossible to find a single part of the oceanic space, the repre- 
sentation of which is not important in itself or in. relation to some 
neighboring land, and therefore we must decide to leave no part 
unrepresented. 



CJoming now to an actual proposition for such an atlas a few 
leading conditions must be made clear, without entering into tech- 
nical discussions. 

I. No extent of the spheroidal earth can be drawn on a flat 
sheet of paper without some deformation. According to the chosen 
system of projection, the errors in length (distance between two 
IK)ints), the errors in angle (form of features), the errors in area, 
will have a certain value at every xx)int of the map. There is no 
way of avoiding errors of some sort; but the readier of the atlas 
must be made aware of them and must be given the means of cor- 
recting them if he wants to make use of the atlas for any local 
accurate mensuration. 

II. Every, map should be drawn for itself with the least pos- 
sible error; in other words, we cannot entertain, for example, the 
idea of making a one-scaled atlas by simply cutting into equalized 
sheets a large-scaled map of the whole world. 

III. The greatest error in a map, (in length, angle, or area) 
depends on the extent of land represented upon it. We can there- 
fore limit the errors to such value as we like, not forgetting, how- 
ever that the smaller the area mapped out on one sheet, the greater 
will be the number of maps necessary for the representation of the 
whole world. In our proposed atlas we show Europe on one sheet, 
the United States on another, at the scale of 1:10,000,000; each 
map will be sixteen inches by twenty-four inches and thirty-six 
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such maps are needed for the representation of the earth's surface. 
With the chosen system of projection the errors in the most 
deformed parts (near the comers) would be three per cent on 
lengths, five per cent on angles, and none on area. 

IV. Every map of the atlas must show something interesting 
in itself, and as far as possible a complete geographical unit, such 
as countries or seas which belong to one another by morphology or 
by climate or by historical development. To give an example: part 
of the Antilles will be shown on the map of the States, but never- 
theless must another map of the one-scaled atlas represent the 
whole of the Antilles and of the Gulf of Mexico from Texas to 
Guiana. Maps of the atlas will therefore overlap, especially those 
dealing with the continental masses. 

We would advise three editions of the atlas which we have 
studied: a Physical atlas, a School atlas, and a Pocket atlas. 

Physical one-scaled atlas: Scale 1:10,000,000, 36 maps, 16x24 
inches. 

School one-scaled atlas: Scale 1:20,000,000, 36 maps in an 
atlas, 8x10 inches. 

Pocket 5ne-scaled atlas: Scale 1:50,000,000, 36 maps in an 
atlas 4x5 inches. 



GEOGRAPHIC ENVIRONMENT 

BY J. F. CHAMBERLAIN 

In the long vanished past, that dim, uncertain time called by 
Clodd the childhood of the world, man walked with slow and fal- 
tering step, guided and controlled by the hand of Nature. He 
lived, as did the lower animals, in direct contact with her, his wel- 
fare depending upon his ability to use the blessings which she 
offered, or to overcome the obstacles which she place<l in his path. 

Slowly, yet surely, this child of nature grew in mental and 
moral strength until to-day he has harnessed and put to work 
forces which he once feared and offered sacrifices to, while other 
forces in the past unknown and undreamed of, are now his willing 
servants. 

Thus, altho the relations between man and nature have 
changed materially with the development of the former, the sub- 
ject of "geographic environment" is to-day, and must ever l)e, one 
of great importance to the student of geography and human affairs; 
and no study of place or people can be complete if it leaves this out. 

The realization that the social condition of man is to a consid- 
erable extent the result of his physictil surroundings, dawned 
slowly; but at the present time the tracing of the relation between 
the geograi3hic and the social environments is the central thought 
in geography. 

Ritter, who did so much to bring al)out a rational treatment 
of the subject, says: "Is it not worth while, for the sake of the 
history of men and of nations, to study the earth in its relations to 
its inhabitants?" 

Buckle has shown that nature acts upon man chiefly in two 
ways. Food, soil and climate have a marked influence upon his 
social condition. They have to do with the accumulation and the 
distribution of wealth, and therefore with the distribution of power 
or government. The general appearance of nature— her moun- 
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tains, forests, streams, etc., — has to do with the thought of man. 
His religion, literature and art are determined in part by this. 

It is believed by many that the division of mankind into rac^s 
is the result of these varying physical conditions. For example, 
the environment of the Negro could not have resulted in any other 
human product. 

In his '*Principles of Economy," Mill says: "Of all vulgar 
modes of escaping from the consideration of the effect of social and 
moral influences upon the human mind, the most vulgar is that of 
attributing the diversities of conduct and character to inherent 
natural differences." 

Where the soil makes but scanty returns for man's labor, we 
find the people daily consuming all or nearly all that they produce. 
The same is true of a roving people. There is then no accumula- 
tion of material things. There must be constant labor to provide 
for daily necessities. Without leisure there is no opportunity for 
social development. 

Where soil is fertile and climate favorable, food is produced 
easily and in abundance. This means the origin of a wealthy or 
non-i)roductive class. It is to this class that we must look for 
progress. 

All the ancient civilizations of the world without exception 
were located where the minimum amount of labor would produce 
the maximum amount of food. In proof of this witness China, 
India, the valley of the Tigris and Euphrates, and Egypt. 

One of the best proofs that differences in the social organiza- 
tion of peoples are not due to any peculiar qualities existing in the 
peoples tlieiiiselves, is found in the fact that a race may in its own 
home* exhibit very little progress and yet when surrounded by new 
physical conditions it may advance materially. 

The Arabs furnish us with a good example of this. In Arabia 
they were in the past, as they are to-day, hardly more than wan- 
derers, but in Spain and western India they exhibited considerable 
culture. They erected magnificent buildings and established great 
libraries. The Tartars on the Steppes of Siberia were a fierce 
uncivilized people; in China they developed quite a high civiliza- 
tion. The American Indian is the same from Alaska to Patagonia, 
yet his social condition varies so greatly as to make it appear as 
tho there were several races. In Peru, in Mexico, and even in 
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certain parts of the "arid west" where, owing to irrigation, food was 
easily procured, we find that the Indian made considerable progress. 

Where food is easily obtained and its sustaining power great, 
we find dense populations, low wages and poverty on the part of the 
productive class, and great wealth and power on the part of the 
leisure class. 

It is said that an acre of potatoes will sustain twice as many 
I)ersons as an acre of wheat. In Ireland, before the days when emi- 
gration became important, the population increased at the rate 
of three per cent per year, while in England it increased hardly one 
and one-half per cent. Where rice is the staple article of food, we 
find the birth rate high, and the population dense. 

Just as the social condition of man depends largely upon the 
ease with which food can be obtained, so his literature, his religion 
and his habits of thought generally, depend in no small measure 
upon the phenomena of nature, t 

The almost impassible snow-crowned Himalayas, the mighty 
streams, the intense heat of the plains, the destructive typhoons, 
the dense, impenetrable forests, all combined to overpower the 
native of India and to make him feel almost helpless in the presence 
of nature. Seeing that the forces of the physical world worked 
sometimes to his advantage and sometimes to his disadvantage, it 
was perfectly natural that he should invest these forces with spirits, 
and then worship them and sacrifice to them in order to gain their 
favor. The Indian worshipped these nature gods not for spiritual 
uplift but in the hope of material gain. 

In India, as in other eastern countries where similar conditions 
prevail, there was an impassable gulf between mankind and the 
gods. The representations of the latter were horrible and the 
religious ceremonies were often inhuman. 

In Greece, on the other hand, nature had an elevating and 
stimulating instead of a depressing effect. The gods and men had 
much in common, while the most beautiful statues represented the 
former. 

The most densely populated portion of India is the basin of 
the Granges. This is because the Ganges and its tributaries have 
for untold ages been bringing vast quantities of rock waste from 
the mountains and spreading it out in the form of a great delta and 
alluvial plain. In some parts of the fertile region as many as nine 
hundred persons on every square mile depend upon the soil for a 
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living. This, of course, results in cheap labor, in poverty, in 
ignorance, and when crops fail, in famine and pestilence. These 
very conditions keep adding to the wealth and the power of the 
non-productive class, however. 

Egypt, the **gift of the Nile," was one of the "nest places" of 
history. Here literature, science and art were developed to a con- 
siderable degree, at a time when less favored peoples were living in 
barbarism. 

Shut in by mountains and almost trackless deserts it was thus 
rendered comparatively free from invasions. The Nile, rising in 
regions of periodic and abundant rainfall, brought both water and 
fertility to the lower part of the valley. As the river has no tribu- 
taries for hundreds of miles from its mouth, the tillable portion of 
the valley is very narrow, averaging less than seven miles. The 
regularity with which the inundations occurred and their absolute 
necessity suggested the presence of a controlling spirit and the 
desirability of worshipping that spirit. We get a glimpse of the 
worship of the physical world in the following extract from a hymn 
to the Nile. 

"Shine forth, shine forth, O, Nile! shine forth! 
Giving life to man by his oxen! 
Giving life to his oxen by the pastures! 
Shine forth in glory, O Nile!" 

The planting of the crops was regulated by the annual over- 
flow of the stream, and therefore it was eagerly awaited. The seed 
was thrown on the mud as the waters receded after the flood and 
was then trampled in by cattle, or a tree with limbs was dragged 
over the ground. 

The study of astronomy which began here at a very early time 
was no doubt promoted by observing that the floods occurred each 
year when the sun was in about the same position. 

In tlie paintings of the Egyptians, yellow is very common and 
it has been said that this is due to the yellow or brassy cast of the 
desert. 

Geographic control is emphasized on the Sahara and Arabian 
deserts. It is only where isolated mountain masses rise to a con- 
siderable height that rain falls. Here we find springs, grass, and 
date palms. Travel, difiicult and dangerous on such wastes, natu- 
rally follows the line of these oases. Because of the scarcity of both 
food and water, camels are very ccmmonly used, and it is said that 
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a camel, because of its peculiar value, is sometimes more highly 
prized than a child. 

As it is often necessary to move from place to place in search 
of food and water, these people have very little of the home feeling. 
This shifting from one section of the country to another seems to 
have destroyed to a considerable extent the recognition of personal 
ownership, and therefore theft is common. 

The conditions under which they live make them very hospi- 
table, especially to people of their own class, but they are naturally 
very liberty loving and spirited. 

On accoimt of the scarcity of water, the Bedouin is very care- 
ful as to its use, and to apply it externally is regarded as almost 
criminal. As a partial compensation for the lack of water-baths, 
sand-baths are resorted to. 

Wood being scarce and metal heavy to transport, most of the 
few household utensils are made of gourds and calabashes. 

It is said that the sight of these children of the desert is devel- 
oped to a wonderful degree. This results from necessity. The 
winds are constantly drifting the sands, changing landmarks and 
filling the tracks of the animals. Only the closest observation, the 
noting of every detail, will enable one to keep the way. 

The oflSce of professional guide is generally hereditary and 
these men are very proud of their powers and are highly respected 
by their fellow-men. 

Although living under conditions very different from those 
just described, the Eskimo is none the less strongly influenced by 
his geographic environment. Vegetation being very scanty, and 
consisting of low forms only, his home must be constructed of 
skins, ice and snow. 

Agriculture, the basal industry of mankind, is impossible and 
hence animals must furnish the food supply. This is true of fuel 
and clothing also. To capture the animals which must furnish 
himself and family with the necessities of life requires much skill, 
patience and courage. 

The only means of transportation are by boat and sledge. 
These are almost entirely made from the skins and bones of animals. 

Owing to privations the Eskimo, like the Bedouin, is generally 
somewhat dwarfed. Like his desert brother he also is quite 
uncleanly on account of the lack of water. 
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Divereity in the physical conditions of an area results in diver- 
sity in its life. 

The Eskimo lives under almost uniform conditions as to climate, 
scenery, food, occupation. As a result he is stolid and unimagina- 
tive and without a history. 

Great Britain, one of the most important industrial, commer- 
cial, intellectual and moral forces in the world to-day, owes her 
importance in a high degree to her geographic environment. 

The influence of the "silver streak," across which the great 
CaBsar gazed at the chalk cliffs of Dover some forty miles away, 
has always been great. Narrow as it is, it formed quite an effective 
barrier to continuous communication between the island and the 
main land. Thus, altho invasions occurred, they could not be as 
effective as they would have been had England been a part of the 
continent. The Romans could not Romanize England as they did 
other parts of their empire. A storm occurring unexpectedly on 
the channel is said to have prevented Napoleon from invading 
England. That England has not been obliged to maintain a great 
standing army but has developed the most powerful navy in the 
world, is due to this same separating channel. 
Shakespeare says, 

"This fortress built by Nature for herself 

Against infection and the hand of war; 

This happy breed of men, this little world, 

This precious stone set in the silver sea, 

Which serves it in the ofEce of a wall, 

Or as a moat defensive to a house, 

Against the envy of less happier lands; 

This blessed plot, this earth, this realm, this England.*' 

The ancient Celtic language is now almost obsolete. In Wales, 
in Ireland, and in the highland section of Scotland, it is still spoken 
The inaccessibility of these areas kept back the influence of con- 
quering civilizations, and so the customs and forms of speech have 
remained practically unchanged. 

Scotland would never have added to the world's history so 
many pages of heroic deeds had it not been for the physical condi- 
tions of the country. 

The influence of the "Lake Country" upon the writings of 
Wordsworth, Coleridge and Southey is undoubted. 

England has untold wealth in the form of deposits of coal and 
iron without which she could never have assumed importance 
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industrially. These deposits are close together — a point of great 
economic value. They are also near the coast. Thus the cost of 
transportation is reduced to the minimum. 

As extensive manufacturing calls for vast quantities of raw 
material and as this material cannot be produced in England, she 
naturally sent her ships to all parts of the earth in search of it. 
This led to the growth of her merchant marine and to commerce. 

Furthermore these conditions paved the way to the acquisition 
of territory and the development of a great world power. 

Manufacturing means a dense population; and consequently we 
find in a country much smaller than the state of California, 
40,000,000 of people. This means competition, low wages, cheap 
living, and fewer home comforts than there would otherwise be. 

One of the most important factors to be considered in explain- 
ing the greatness of Great Britain is the Gulf Stream. This mag- 
nificent ocean river bathes its shores in a flood which is at a 
temperature ten or fifteen degrees higher than that of the waters of 
the ocean in that latitude. The anti-trade winds drifting over this 
stream convey to the land its high temperature. Thus in the same 
latitude with Labrador which is practically without inhabitants or 
even great natural resources, we find the populous British Isles. 
Had the Isthmus of Panama and Central America failed to lift 
themselves above the waters of the sea, we would not be studying 
English history in our schools to-day, and English influence would 
not be manifest in your life and in mine for there would be no 
England. 

When the French settled in Canada they found the Saint Law- 
rence valley to be the natural avenue leading to and from the 
interior. They established a town at the head of navigation to serve 
as a point of reshipment and a base of supplies. For a long time 
Quebec was the most important point on the river. Within recent 
years the channel of the Saint Lawrence was deej^ened as far up as 
Montreal and vessels drawing twenty- two feet of water can now 
reach that city. From that time Montreal increased rapidly in 
importance while Quebec declined, and to-day the former is the 
commercial center of the Dominion of Canada. 

One of the bloodiest and most devastating wars known to his- 
tory may be traced indirectly to geographic control. 

Both the soil and the climate of the Southern States favor the 
easy accumulation of the necessities of life. At the same time the 
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climate tends to enervate the white man while it is well suited to 
the negro. 

It was found that slaves brought to this country could work to 
advantage in the South but not in the North. Furthermore, they 
could do better at agricultural labor such as picking cotton and 
cutting cane than they could in the mills and factories of the North. 

It was for this reason and not on account of any moral inferior- 
ity that slavery arose in the Southern States but not in those of the 
North. 

In the New England states the people settled in communities 
and villages, while in the South they were widely separated owing 
to the large plantations. This led to the development of that great 
hospitality for which the Southerner has always been noted. 

Having many human teings under his control, freed him to a 
certain extent from personal labor; and the fact of lordship and of 
leisure naturally led to aristocracy and pride. 

That Michigan is one of the most imixjrtant peach raising 
states of the Union is a well known fact. Boat loads and train 
loads of this fruit are shipped every summer from the southern 
peninsula to Chicago, and many other cities and towns. 

Why should not southern Wisconsin and northern Illinois 
produce their own peaches? Neither latitude nor altitude vary 
materially. 

The winter isotherms show a marked deflection to the north- 
ward in southern Michigan, thus proving that the temperature is 
higher here than it is west of the lake. The anti-trade winds 
which are the i^revailing ones for this part of the world, blow over 
the land for a long distance before reaching Wisconsin and Illinois. 
Hence they bring to these areas land conditions. The same wind 
when it reaches Michigan has blown over Lake Michigan thus 
bringing water temperatures to the ixMiinsula. The temperature 
being higher in the winter east of Lake Michigan, than it is west 
of it, the fruit trees do not generally winter-kill. 

California shows in a striking manner the influence of geo- 
graphic environment upon its products and the life of its 
inhabitants. 

When the discovery of gold in 1848 became known, there 
was a perfect tidal wave of humanity directed toward this coast. 



GEOGRAPHIC ENVIRONMENT 213 

In most cases the movement was a hurried one. Men came 
expecting to amass a fortune and then go back to their homes 
and enjoy it. Because of this, comparatively few women came with 
the early seekers after wealth. Thus there was lacking the home 
spirit, permanence, and, to a certain extent, law. 

Later, when it was found that the valleys of this great state 
were fertile and would yield all sorts of vegetable products, people 
came to develop the country and to make homes for themselves. 

The climate of California is much milder than that of other 
sections in the same latitude but east of the Sierra Nevada moun- 
tains. As a result of this, fruits, such as the orange, lemon, fig, 
olive, etc., are produced. In the northern part of the state the 
rainfall is considerable on the western slopes of the mountains 
and as a natural consequence great forests clothe them and lumber- 
ing is an important industry. 

The great mountain wall on the east completely shuts oflp Cali- 
fornia from the rest of the United States. This makes railroad 
construction expensive and, therefore, freight rates are very high. 
None of the immense amount of wheat raised in the state is shipped 
by rail as it will not bear the cost of transportation. 

The social conditions in southern California are particularly 
favorable. The people are of a high grade of intelligence. More 
good homes are found than in most sections. The number of books 
and periodicals read is greater per capita than in any other part of 
the United States. Visitors are struck by the culture and refine- 
ment of men who are performing very menial labor. 

One phase of the geographic environment of the country is 
largely responsible for this— namely climate. 

Southern California is the climatic Mecca of the United States. 
Hence great numbers journey to it for the purpose of more fully 
enjoying and prolonging life. As traveling is exi)ensive and as liv- 
ing without a regular income is still more so, it follows that the 
majority, of those who go to take up their residence there are in 
moderate or good circumstances. As wealth means a certain 
amount of leisure and as leisure means increased opportunities for 
the acquisition of knowledge, it is but natural that the population 
should be above the average in intelligence and morals. 

It is not the purpose of this paper to multiply illustrations of 
the well known fact that nature and man are closely related, nor to 
attempt to point out all of these relations. Its object is to show 
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that racial characteristics may be explained on the basis of geo- 
graphic control; that food, soil, climate and the phenomena of 
nature exercised a strong influence upon the civilizations of the 
past as they do upon those of the present day; and that altho man's 
dominion over nature is constantly increasing, he must ever be to 
some considerable extent under her control. 



RUSSIA AND SIBERIA 

BY MABY A. FLEMING 

In the articles lately written about Russia, the authors have 
generally told the truth or their impressions as such. Still, since 
my return from the land of the great white Tzar, I have read some 
late books on Russia, which I should think had been written by 
persons who had never been in the country. The Russians are 
aware of these misrepresentations and are anxious to have enlight- 
ened and intelligent visitors see and learn as much as possible of 
their country and its government, so that, when they return to their 
own countries, these travelers will be able to tell the truth to their 
compatriots. 

Including Siberia, Russia has an area of nearly nine million 
square miles, the greater part of which is uninhabited, altho the 
present population is 130 millions or more. 

The immense size, the soil, and the geographic structure of 
Russia, make a great ditference between it and the rest of Europe. 
The great steppes or plain, the largest on our planet, stretches out 
flat and monotonous, till, passing below the Ural mountains, it 
reaches far into Central Asia. This great plain is very like our own 
prairies of the west, in the preservation of the marine character of 
its surface and in its typical fossils. 

The highest table-land in European Russia, is the Valdai 
mountains, which is not quite 1100 feet in elevation above sea-level 
and is northeast of Moscow. This region abounds in springs and 
small lakes, and here are the sources of all the great rivers of Russia, 
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which finally reach the four great seas which border on the largest 
country in Euroi)e. The Volga, the largest river in Europe, is 
2,400 miles long. The upper part of the river has cut its way thru 
hills, and its left banks down to Kazan are as high as those of 
the Rhine. Here the scenery is picturesque; but as one sails south 
in the steamer (whose fires are fed with petroleum) it becomes less 
interesting as it flows thru flat, marshy, salt deserts into the Cas- 
pian sea. The Don flows into the Sea of Azof, the Dnieper into 
the Black sea, and the Dwina, the only large river flowing north, 
empties into the White sea. The great Siberian rivers are the Obi 
(Ob), Yenisei, and Lena, which flow north into the Arctic ocean, 
and the Amoor which flows into the Pacific ocean. The Russians 
have found, during recent surveys, an open sea and sheltered har- 
bor at the mouth of the Obi, and that the Yenisei has no bar 
and is navigable for ocean steamers for one thousand miles from 
its mouth. Two years ago, the government built on the Murman 
coast, the Arctic harbor of Alexandrowsk which is north of the 
Arctic circle, but is free from ice, as a branch of the Gulf Stream 
reaches it. This harbor is deep enough for the largest ships, the 
small town is lit by electricity, and is an outlet of trade for the 
northern part of Russia. 

The Caucasus mountains form a gigantic bulwark between the 
Caspian and the Black seas. The foot of the chain lies below the 
level of the sea, and its summit is over three thousand feet higher 
than that of Mont Blanc. Mt. Elbruz reaches the greatest alti- 
tude, and there are several others in the chain whose glacier-cov- 
ered peaks outrank the giant of the Alps. 

The great breadth of the steppes, condemns Russia to great 
extremes of heat and cold. The fierce, hot winds of summer, and 
the bitter, cold blasts of winter, sweep across the steppes and cause 
the people to build their houses close to the sheltering banks of the 
rivers. 

The Caspian sea, 85 feet below sea-level, and the Sea of Aral, 
are the remains of that great body of salt water, which, in compara- 
tively recent times, covered the land from the Baltic sea to the Black 
sea and from the Arctic ocean to the Caspian sea and the Sea of 
Aral. The northern part of the Caspian sea and the Sea of Aral 
freeze in winter, and so does the White sea. The Black sea remains 
open, tho often the rigging and hulls of ships are covered with ice, 
as are sometimes covered our own lake steamers. In February of 

8 
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last year the heavy coating of ice on a steamer caused it to sink 
near Odessa. 

We must rememl)er that nearly all of Russia is farther north 
than New York city. The southern coast of the Crimea is 
but the prolongation of the Caucasus mountains. The Crimea is 
the winter resort of the rich, whose beautiful homes are among the 
fertile hills. The climate of southern Kussia resembles that of New 
England, New York and Pennsylvania; and in the northern part, 
the climate is very much like that of our own northern states, and 
of the inhabited parts of British America and Alaska. The climate 
of Siberia is almost identical with that of Sussia, except that the 
central part is subject to greater extremes of heat and cold. 

Finland is a rocky land called Feimland on account of the 
marshes and small lakes resting in bowls of granite, which abound 
in the eastern part. Of the many hills, only a few are more than 
five hundred feet in elevation above sea-level. 

The Russians have for the last thirty years, made a scientific 
study of the soils of their country and have established numerous 
agricultural stations, several of which are in Siberia. They divide 
the country into five zones: 

1. The glacial, is the land of the "tundras" or polar marshes 
and barren spaces. This is a dreary tract of land, extending across 
the Ural mountains into Siberia. On these wastes, whose sub-soil 
is constantly frozen, only mosses, lichens, and a few stunted bushes, 
and dwarf birches can grow, and in them were found the frozen 
remains of the mammoth, bison, and ox, now seen in the Russian 
museums. The few inhabitants, nomads, live by hunting and 
fishing. 

2. South of 65° north latitude is the forest zone, extending 
from the '*tundras" to the center of Russia, from Kiev to Kazan. 
This broad belt of tall forest trees, called "taiga" or "urman" is 
partly of primeval pine, spruce, and fir trees and partly of birch; 
farther southward grow the linden, the maple, the elm and the oak. 

3. 4, and 5, are the woodless zones. Three, is the "tchemoziom" 
or black mould zone, which extends toward the Caucasus. This is 
one of the richest and most fertile tracts in the world. The name 
is from the bed of black humus, which is often five feet in depth. 
It is the granary of Russia and a rival to our own western prairies. 
Two-thirds of the inhabitants of the country live in this zone. 

4 is the zone of the fertile steppes, and in time will form 
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part of the black mould zone. The tall grass and the umbelliferous 
plants are often more than six feet in height. 

5 is the zone of the sandy desert steppes extending to the 
Crimea and to the Caspian sea, and stretches out into the Kirghiz 
desert. The Crimean peninsula is very fertile, and grapes are raised 
in great quantities. Trans-Caucassia is a wonderfully prolific 
region in which all known fruits and vegetables grow easily in the 
fertile soil. 

The rich Armenian table-land extends south to the snow- 
crowned Mount Ararat, at the junction of Bussia, Turkey and 
Persia. 

The word '"ouraV^ means stone belt and the low Ural mountains 
are also called the backbone or spine of the empire. The highest 
of these peaks does not reach the limit of eternal snows so there are 
no glaciers on them. The snow lies on the plains on both sides, 
sometimes for seven months in the year. During the short hot 
summer the vegetation ripens quickly. There is no difference 
between the forests on the two sides of the Ural mountains and not 
until one reaches Lake Baikal is seen a difference in flora and fauna. 

Siberia was conquered in the latter part of the sixteenth cen- 
tury, audits great wealth in minerals was then discovered in the 
metamorphic rocks of the Ural mountains. 

The northern part of Russia is underlined with rich beds of 
copper and lead. Erratic blocks of Finnic granite are scattered 
down to the fertile plains south of Moscow in the basin of the Don; 
on both sides of the Caucasus and in Siberia are immense beds of 
coal. Coal and iron deemed the two great necessities of modern 
labor are very abundant. Some of the great iron factories in Siberia 
have been in operation for over 150 years. Many mines of gold, 
silver, mercury, and of the essentially Russian metal platinum, are 
worked; and many more lie yet untouched. All the precious and 
semi-precious gems, and valuable earths and buildingstones abound. 

Siberia occupies the whole of the northern part of Asia and 
lies between 45° and 77° north latitude and between 60° and 190° 
east longitude (from Grreenwich). It covers one-fourth of Asia, 
about one-ninth of the land surface of the earth, is two and one- 
half times larger than Russia in Europe, and nearly one and one-half 
times as large as the whole of Europe. 

Geographically the Russians divide Siberia into three regions, 
viz.. Western Siberia, Central Siberia and Eastern Siberia. West- 
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em Siberia has been colonized for centuries by emigrants from 
Bussia, who were attracted by a climate like their own and by the 
rich mining districts of the Ural and the Altai mountains. Central 
Siberia with its tablelands has a colder climate than Western 
Siberia. Separating it from Eastern Siberia is Lake Baikal, which 
is the largest fresh water lake on the eastern continent, and has an 
area of 13,000 square miles. In 1900 the chart of this lake was cor- 
rected and four light houses built on the most important points of 
its coast, making it safer for steamboats. 

The Yakutsk territory includes the basin of the Lena river, 
and is rich in coal, iron, salt, silver, precious stones, and above all, 
gold, which induces emigration in spite of a climate so severe that 
only in the south can any agriculture flourish. Eastern Siberia 
includes the Amoor region, which was ceded to Bussia by China in 
1860, and the island of Saghalien obtained from Japan in 1875, and 
which since then has been 'a place of confinement for criminals 
of the worst class. The southern portion of Eastern Siberia up to 
55° north latitude is well cultivated in the numerous fertile valleys 
of the Trans-Baikal basin and the flocks and herds of the nomadic 
tribes find excellent pasture on the steppes. 

The Trans-Siberian railway passes thru the most fertile part 
of Siberia. 

The Bussian government has tried many ways of colonizing 
Siberia: by exiled criminals, by prisoners of war, and by encourag- 
ing voluntary emigration. The number of convicts is not great in 
comparison with the voluntary settlers. Now that the railroad has 
brought the east and the west together, the Bussian government, 
according to a reliable official report, has decided to discontinue the 
transportation of convicts to Siberia. 

At the beginning of the nineteenth century, there were in 
Siberia six hundred thousand Bussians, the majority of whom 
were free settlers. After the emancipation of the serfs in 1861, by 
the emperor, Alexander II, emigration increased until up to 1892, 
when for the last ten years the number reached about forty 
thousand annually. The government gives land and all sorts of aid 
to colonists, as it is anxious to have the country settled by its own 
people. At present about eighty-five per cent, of the population of 
Siberia are Bussians; the other fifteen per cent, are mostly Kirghiz 
and Mongols. 

The three main race elements of Bussia are the Finns, or 
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Tchuds, the Tartars, and the Slav which has nearly absorbed the 
other two. The Cossacks (Kusak), are not merely hardy soldiers, 
but the inhabitants of southern Bussia. They are, the Cossacks of 
the Dnieper, the Cossacks of the Don, and the Cossacks of the 
Volga. Some of the latter have settled in Caucasia and are called 
sometimes Cossacks of the Tereck. There are the wild nomadic 
Kirghiz and Kalmuk tribes and many other races which will be 
assimilated. All languages, like all religions are tolerated, but the 
Russian language must be taught in all schools, and must be used 
by all railroad and other government employees. 

The Tzar is an absolute autocrat, but he is assisted in govern- 
ing this immense empire, by the council of state, the senate and 
the Holy Synod. The ministers who form the council of state are 
ten in number and each is only responsible to the Tzar. They are 
the ministers of the court, of foreign affairs, of war, of the navy, of 
the interior, of public instruction, of finance, of domains of the 
state, of ways of communication (bridges and roads), and of jus- 
tice. There are governors and vice-governors of each large city 
and of the ninety-nine governments into which the country is 
divided. Of these fifty are in Russia, ten in Poland, eight in Fin- 
land, twelve in the Caucasus, eight in Siberia, and eleven in Central 
Asia. There are many minor oflScers in the subdivisions of these 
districts. 

The village commune or "Mir" is, in fact, a pure democracy — 
a co-operative association of the local peasants of each village, un- 
der a president elected by themselves, who exercises paternal 
authority in conjunction with the village parliament, which is con- 
vened in cases of emergency. Five-sixths of the people live in 
these communes. 

There are ten great universities in Russia; St. Petersburg, 
which is a very beautiful modem city, has the largest of these 
universities, has schools of mines, of technology, of forestry, of 
medicine, of law, for civil engineers, for the blind, and for the deaf 
and dumb. There are 21 gymnasiums or high schools for boys, 
22 for girls, and 450 elementary schools. Moscow is pre-eminently 
the most wonderfully charming city of the world, with its old 
Kremlin (Kreml) whose spires of gold glitter in the sun, and whose 
great palaces contain the richest and most beautiful museums in 
the world. It is a city of 450 churches, but it also has 450 ele- 
mentary schools, besides many higher institutions of learning. 
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Warsaw (Varsouvie) is the next city, and was formerly the 
capital of Poland. It is to-day scarcely Russianized, has four 
times as many Roman Catholic churches as it has of Greek Catho- 
lic, and is a garrison town. 

Odessa is a very modem shipping port on the Black Sea, 
showing here and there its ancient Greek origin. All around the 
Black Sea, and over into Asia, are the remains of ancient Greek or 
Scythian cities, and one passes over the classic ground of ancient 
Greek history by the road on which the Argonauts passed over in 
search of the golden fleece. 

Lodz and Riga are modern, but Kiev on the Dnieper is not. 
It retains much of its old time simplicity and the remains of its 
ancient Kremlin. (All old cities in Russia had a Kreml, which 
was a walled enclosure, usually on a hill.) It is the center of wor- 
ship. It is the holy city of Russia, of the Greek church of which 
the Tzar is the head. 

Kazan on the Volga is a thriving city, partly modem; one-half 
of it is a Tartar town, with a mosque and Tartar shops. The Tar- 
tars have the monopoly of certain goods, such as the manufacture 
of morocco, leather goods, etc. 

Nijni Novgorod, famous for its annual fairs, is losing much of 
its oriental character since the advent of railroads. The glitter of 
the electric lights along the shores of the Volga river, and on the 
long bridge connecting the city proper with the part occupied by 
the fair for only three months in the year, shows a modem spirit; 
but also shows that the fair will soon be, with its great modem 
bazaars, only a huge national exposition. 

Tiflis, the ancient capital of Georgia, is now much more 
oriental, with its small befiutiful Turkish, Persian and Armenian 
shops. It is very picturesque, partly built on the side of a moun- 
tain, and the Kur river cuts it into sections. 

Baku, on the Caspian, is a fine large city, the center of the 
great petroleum trade. Natural gas, too, abounds there. 

Ekaterinburg, in Western Siberia, has grown from a small 
fort to a large manufacturing city, in which one prominent indus- 
try is the cutting and jx)lishing, in the imperial and other facto- 
ries, of the precious and semi-precious gems. The inhabitants, 
like others in cities east of the Ural mountains, say, we are geo- 
graphically in Siberia, but politically in Russia. And the day is 
not far distant when all the great empire will be Russia. 
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Many of the Siberian cities have more than 20,000 inhabi- 
tants. Some of the mining towns resemble those in our own 
mining districts. The Russian peasant villages are all alike, in 
one long street. The small houses (isba) have generally only one 
story, the overhanging roof and window blinds rudely decorated 
with perforated wood work. High wooden fences between the 
houses enclose the sheds for the carts, the utensils, and the stables 
for the horse and cow. In each house, there are two rooms with 
a corridor between them, and in the back or black room is a 
great brick stove, upon which the whole family sleep in the long 
cold winter. The furniture is of a most primitive type of wooden 
tables, benches and utensils, but in one comer are hung the "icons," 
or images of the saints, before which hangs a lamp. The dress of 
the peasants (monjiks) is a cotton shirt, a long coat bound at the 
waist, a fur cap in winter and in summer a high straw hat dating 
from the time of Peter the Great. They wear either sandals made 
of birch bark or high boots, and in winter fur boots and a long 
circular lined with sheepskin. The women wear a chemise of 
coarse cotton, a dress of bright colored calico, and cover their heads 
with a cotton handkerchief of another color, except on fete-days 
when they wear a species of diadem, now rarely seen, and in winter 
a thick cloak tightened at the waist. 

The Trans-Siberian railway will soon be completed. The route 
across Russia and Siberia will be 6,400 miles long. On the 19th 
of May, 1891, the present emperor Nicholas II, then heir-apparent 
laid the first stone at Vladivostok. On the Pacific ocean many 
side-lines and branches will later on be built. At present, ice- 
breaking boats ferry the cars across stormy Lake Baikal. When 
the line is built around the southern end of the lake, the journey 
will be much shortened. The section of country now reached by 
steamboats on the Shilka, Sungari, and Amoor rivers, will in the 
near future be connected by railroad lines. 

Many of the villages and military posts planted along the 
Amoor river in 1858, are already growing into cities of more than 
15,000 inhabitants. Blagovestchensk has 38,000 and many hand- 
some residences; and Kirin, a garrison town on the Amoor has 
200,000 inhabitants. There has never before been anything in the 
world to compare with the present rapid settlement of Siberia, 
except the settling a few years ago of the western part of the United 
States. 



THE MANUFACTURE OF LINEN YARNS AND TWINES 

BY PHILIP EMERSON 

In previous papers/ the geographical distribution of flax cul- 
ture, and the preparation of flax for market, have been discussed. 
This paper briefly considers leading phases of linen manufacture, 
excluding the processes of weaving and finishing cloth. It is 
designed to accompany the set of flax specimens' which is offered 
in exchange, and may serve as a suggestion to others preparing 
descriptions to accompany exchange sets. 

After the flax stalks have been retted and scutched to separate 
the vahiable fiber from the waste, woody matter, the following 
processes simply serv(? to finely divide the fiber and to spin it into 
yarn which may be w^oven into linen cloth or twisted into linen 
. twine. While fiter of cotton, silk, or wool, is of definite size, the 
bast fibers of a iJant, as flax, may be divided into strands of almost 
any desired size. One of the most valuable qualities of flax is this 
which enables it to be split again and again until the finest strands 
of fiber are secured. Thus if somewhat harsh and brittle, flax is 
uscxl for the coarsest bundle twine and crash cloth, while from soft 
and pliable stalks the fiiu*st thread and the most delicate linen fab- 
rics are made. 

The flax fiber is divided ))y combing it upon an array of long, 
stout, sharp, vertical, steel pins, set closely in successive lines. The 
instrument is a hackle, and the process hackling. Formerly all 
hackling was by hand, the hackle being stationary while the flax 
was held in th(^ hand and drawn across and thru the teeth until fine 
and clean. Now much flax is hackled by machinery. Most flax 
imported to American mills has been already hackled, or dressed; 
but the Smith & Dove Mfg. Co., of Andover, Mass., import their 
flax undressed or simply scutched. On a hackling machine, suit- 
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able portions of flax, or pieces, are held in steel clamps, while short 
pins set in the slats of traveling aprons on either side pass thru the 
flax and comb or hackle it. At one end of the machine the pins 
are coarse and far apart, at the other fine and close set. The 
clamps that hold the flax are on a track that moves automatically, 
first lowering the flax between the descending pins of the hackle 
for a brief period, then raising it and moving it on to the next set 
of pins, between which it is in turn lowered for further combing. 
At the end of the first machine of each set of two, boys remove the 
pieces of flax from the clamps and reclamp them so as to leave the 
end not yet hackled ready for hackling as it travels back on the 
second machine. As the flax is hackled, all the short fibers, or tow, 
cling to the pins until brushed ofif by rolls which clean the pins as 
the apron turns back over the lower roll or pulley. The dust and 
dirt drops at the center, and is gathered up and burned. Thus the 
tow is clean, and is saved for use. 

Some flax is still hackled by hand, since this allows the exer- 
cise of judgment in deciding how much hackling any piece of flax, 
or any part of a piece should be given. The machine necessarily 
treats all alike. Hand hackling avoids over-hackling and the waste 
of good fiber thru tearing it up into less valuable tow. 

After the flax is hackled on the machines, it is sorted by hand 
hacklers, if it is to be used in fine threads. These skilled men pass 
the flax first thru a coarse, then a fine hackle, and comb out all the 
nubs or small snarls left by the hackling machines, and which 
would spoil the evenness of fine thread. Then each piece is laid 
on one or the other of two piles according to the fineness of the 
fiber as determined by the feeling. Many details of the work are 
related by a skilful hackler. For instance, the flax is worked longer 
toward the crop end, or seed end, for thus one works with the fiber 
to its smaller end, and there is less waste than when working 
toward the root end. The flax varies from year to year, and must 
be studied by the hackler to ascertain the best way of handling it. 
In Europe the main object is to secure fine fibers for linen cloth ; 
in America the hackler works to secure the strongest fiber, since it 
is mainly used for thread. 

After hackling has split the flax into fibers of the desired size 
and measurably cleaned them, the fibers must be drawn out and laid 
side by side in a long, loose ribbon or sliver, ready to be spun into 
yarn. The ordinary combing or carding machines, which lay the 
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short fibers of cotton, wool, or tow parallel, would but serve to 
tangle the very long flax fibers. So special drawing machinery is 
needed. 

The first machine is a spreader, so called because the flax is 
spread in overlapping pieces in four or six rows on the inclined 
surface of a broad moving belt, which carries it forward to where it 
passes between two rolls. Beyond the first pair of rolls is a second 
pair, the distance between the two being somewhat greater than 
the longest flax fibers. This is because the second pair of rolls 
turns more rapidly than the first, and the fibers in its grasp are 
drawn gradually away from those in the grasp of the first set. As 
the flax leaves the first rolls, successive sets of pins resembling 
those of the hackles, but closer and . finer, and borne on separate 
steel rods, are pushed up among the flax fibers, and move slowly 
along toward the second pair of rolls, near which they drop 
down and travel back below. At first the fibers cross from side to 
side in the rows of flax, but as they are drawn thru the sets of pins, 
or gills, the tendency is to draw each fiber either entirely to the 
side or to the center of the sliver. At the end of the machine the 
six thin slivers are combined into one, which passes into tall cylin- 
drical holders. 

Often two grades of flax, as Dutch and Courtrai are placed on 
the spreader at once, so that the final sliver mingles the two to 
obtain just the quality and value of thread wanted. The several 
purposes of thoroly mingling different grades of flax, drawing out 
the fibers until parallel, and forming a sliver of uniform weight 
thruout, are but partially accomplished on the spreader, and the flax 
passes thru three similar drawing machines thereafter. At each draw- 
ing two overlapping slivers enter each of the six (sometimes four 
or eight) divisions of the machine, but are so much drawn out thru 
the gills that but one sliver is usually produced from the first or 
second drawing, altho the third yields two to each machine. Thus 
to secure evenness of the yarn or thread, the flax as laid upon the 
spreader has now been doubled 6X12X12X6, or 5184 times. 

To produce finer yam, the ratio of speed between the first and 
second pairs of rolls on each machine is increased, the greater 
draught giving a finer sliver. For fine work, also, finer pins are 
used, and narrower gills, therefore narrower slivers. 

The flat sliver is next made ready to be spun into yarn. On a 
roving frame many slivers are at one operation still farther drawn 
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out thru fine gills. Every sliver is then guided into a narrow but 
loose bundle of fibers, to which a slight twist is given as it is wound, 
making the roving a very loose yam. Twisting and winding the 
roving are two separate operations which proceed simultaneously, 
and so require separate action on the part of the machinery. The 
spindle serves as a shaft for the bobbin, but the bobbin turns inde- 
pendently and slower than the spindle altho in the same direction, 
so as to wind the roving. The bobbin also turns faster and faster 
as it fills, that the roving may be wound with uniform speed and 
therefore with uniform strain upon the roving. All the bobbins 
rest upon a steel shelf, the bobbin board, which slowly rises and 
falls, so that the roving will be wound evenly upon all parts of the 
bobbin. The spindle has two arms which extend out a little farther 
than a distance equal to the radius of the bobbin, then down a dis- 
tance nearly equal to its length. The roving passes thru an eye in 
the apex of the spindle, turns about one arm, and passes thru 
another eye at its end, then to the bobbin. As the spindle, or 
spindle flyer, rapidly turns, the roving is of course twisted, and 
while twisted is wound upon the bobbin. 

In converting the roving into yam, the flax fiber is untwisted, 
drawn out still more, then tightly twisted as yarn, or single-ply 
thread. A spinning frame is similar in its action to the roving 
frame just described. There are no gills, but the roving is drawn 
out as before between first and second pairs of rolls having different 
speeds. The bobbin is not driven independently here, but revolves 
by friction upon the spindle which forms its shaft, being retarded 
suflBciently to wind the yam by a leather string, which bears against 
a groove in the bobbin's rim, and is pulled taut by a lead weight 
depending from its end. 

Some yam is spun dry. Wet spinning is also practiced, 
because when the roving is thoroly wet before the fibers are drawn 
and twisted, the loose ends of the fibers are incorporated in the 
yam instead of flying free as fuzz. In wet spinning the roving 
passes into a tank of steaming hot water before reaching the first 
pair of drawing rolls. For shoe thread, used in handsewed shoes, 
the roving is dampened by contact with a felt roll that is wet with 
cold water. Damp spinning is used instead of wet spinning so 
that when the shoemaker breaks his thread preparatory to doub- 
ling and waxing it the thread will not break short off but will draw 
out to a fine end. 
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Tow, the short fiber combed out in hackling, passes thru a 
similar series of processes. Different tows are placed in layers in 
great bins, different mixtures being made for different purposes. 
The tow is then pulled down across the several layers, so as to 
secure equal amounts of each as it is removed for use. A tow card 
is a difficult machine to describe. It consists of a large central 
cylinder set with fine sharp teeth, and pairs of surrounding smaller 
cylinders with bent teeth, or pins, which revolve at different rates 
of speed. The tow is picked or combed from one to the other, so 
that when it is removed from the last roll it comes off as a fine, thin 
sheet which may be gathered into a sliver. The little book, ''The 
Story of the Cotton Plant, published by D. Appleton & Co., New 
York city, gives a fuller description of a cotton card, which is simi- 
lar to a tow card. The tow sliver passes thru three drawing 
machines, a roving frame, and a spinning frame, as does the flax 
sliver from the spreader. Yams spun from tow and those spun 
from flax bear somewhat the same relation to each other as do 
woolen and worsted yarns. 

After spinning, the yarn is wound from many bobbins to an 
equal series of skeins on a long reel, in readiness for various proc- 
esses of finishing the yarn. The skeins are often boiled, washed, 
bleached, washed, soured, washed, boiled again, washed, oiled and 
soaped, wrung out, shaken out, dried, colored, and worked until 
soft and pliable— some fourteen or more operations. The first boil- 
ing is for three hours with caustic soda, which acts like soap to 
soften and remove all foreign matter, thus leaving the pure cellu- 
lose of the flax. The boiling also destroys all germs of fermenta- 
tion, which would otherwise cause the yarn or twine to decay after 
it had become wet in use. The washing removes the softened for- 
eign matter in preparation for bleaching. In washing, the skeins 
are placed loosely over square shafts which turn them in and out 
of the water. 

In bleaching, chemicals, by the action of chlorine and oxygen, 
destroy the coloring matter, yet without weakening the strength of 
the fiber to more than a slight extent. Washing largely removes 
the chlorides, and a slightly acid bath in the sour boxes serves to 
neutralize any alkali left. The following washings and boiling 
thoroly remove all trace of the acid, which might injure the yam if 
it remained. Oiling serves to soften the much washed yarn, and 
the soap gives a slight film to its surface which makes it smoother. 
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To remove the water, the skeins are placed in a steel recep- 
tacle, and this is revolved so rapidly that the water is thrown off 
thru perforations in the steel. The skeins are then thrown over 
short horizontal pins, and shaken and pulled to remove all kinks 
and straighten out the yam before drying. The strongest yam is 
that which has been dried slowly in the air. The skeins are hung 
on poles in rooms whose walls consist of shutters, which may be 
opened to allow the air to blow thru. In our climate, especially in 
winter, much yam must be dried by artificial heat. Then powerful 
fans force air over coils of steam pipes into the drying rooms. 

When dried, some yam is colored in baths with aniline colors. 
The standards are so mixed as to give the desired tints and shades. 
All yams when finally dried must be worked in some way, to 
soften them and remove their harshness. The coarse twines are 
thoroly pounded by beaters which resemble sets of pile drivers on 
a small scale. Heavy vertical wooden stamps play up and down 
over a soap-stone plate, and work the skeins as they are twisted 
and untwisted beneath them. Other yams are passed between 
ribbed wooden rolls, whose angles fit into each other like cogs. 
The best yams are hand pinned. Skeins are thrown over a smooth, 
horizontal pin which projects from a post; the workman puts a 
smooth, stout pin, or stick, thru the other end, takes it in his two 
hands, then vigorously twists and pulls the skein until it is softened. 

While some of the yarn which is to be woven into cloth is now 
ready to be packed up and sent away, that which has to be made 
into thread and twine has to be handled several times yet. If for 
shoe thread, the skeins are wound off on to bobbins, then reeled as 
skeins again. This would seem needless, but it ensures smooth 
and perfect work in winding from the skein to the ball, in which 
form the thread is sold. Other yarn is wound on bobbins, then 
twisted into twine or thread of two or several ply, and again reeled 
off in skeins. Many twines may be separated easily into the strands 
of yarn that compose them. Some twines and threads are marketed 
in the skein, these being then neatly pressed into compact packages. 
Machine thread is usually wound upon pasteboard cylinders, ready 
for use on the shoe sewing machines; and most twines are wound 
into balls. The packing, shipping, and marketing of the product 
is, however, a story in itself. 

Some of the most important products should be described. 
Much grain bag twine is made, and used on the wheat fields of the 
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Central States. Baling twine is used in sewing up bales, in hard- 
ware stores and for other like purposes. Sail twine was formerly 
made for sewing sails, but is now used in sewing up ham bags in 
pork packing plants, and for closing flour sacks in flour mills. 
Hose twine is used in making fire hose. Bookbinders' twine states 
its own use. Carpet yams are made from tow, and serve for the warps, 
the woof or filling being woolen yams. Fine yams are produced 
for weaving into linen cloth. Linen floss for embroidery is made. 
Shoe thread is made for hand sewed shoes, and machine thread for 
the stitching and the sewing machines used in shoe factories. 
Machine thread is made by twisting together three to sixteen 
strands of wet spun yam. The wet spinning avoids the fuzz on the 
outside of the thread, which might otherwise catch in the eye of 
the needle and break. Harness thread is twisted more tightly than 
that for shoes, as harness makers like to show the round of the 
thread in their work, while the thread in shoes should flatten out, 
to give a smooth surface to the foot. 

But is this geography? Frankly, no! The relation of the dif- 
ferent qualities of flax to the climates and peoples where they were 
produced was a geographical problem; the distribution of flax 
manufacture is a matter of geography; but the processes of manu- 
facture are not strictly so. So full a study of processes as is sug- 
gested here is appropriate to the study of a few home industries, 
which shall then serve as types; but should not be undertaken for 
more than a very few of the most important industries unrepre- 
sented at home. These should include one textile industry, but 
preferably the manufacture of cotton or woolen goods rather than 
that of linen thread and cloth. 

The sketch is intended to suggest the kind of description 
desirable as an accompaniment for sets of specimens offered in 
exchange by members of the Bureau. It is designed to aid the 
teacher to understand a set of flax specimens, and to effectively use 
them in making her pupils so acquainted with flax and linen that 
they may readily appreciate to the full the references to them in 
their text-books. The specimens will very largely serve their pur- 
pose if simply placed before the children accompanied by illustra- 
tions and a brief written description prepared by the teacher to fit 
the pupils' needs. The work would occupy a place and rank simi- 
lar to that of the ordinary information about lands and peoples 
customarily given in geography. While not directly concerned 
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with relations, thoro knowledge of a product or industry gives a 
realization of matters which it is the special province of geography 
to relate to other factors. 



CHILDREN AND CONTOUR MAPS 

BY BALPH P. IBELAND 

One can use contour maps profitably with children of any 
grammar grade. There is little diflBculty when proper care is taken. 
Only the work must be selected with as much regard to the child's 
€ige and ability as any other work. Moreover, he must be given a 
fair chance to learn what has been selected. If one will put him- 
self in the child's place there is a possibility that he may conclude 
that there is less difficulty in understanding a contour map than 
the ordinary colored political map. 

In order to begin rightly the child must see some contours 
either actual or miniature ones on a model. This may be made 
from clay, putty, wood, stone, etc. The substance does not matter 
particularly, but the contours must be so distinct that he cannot 
help seeing them. They must be accurate. The model should be 
durable enough to be used more than once. I have found that a 
model made of clay with contours of twine held in place by beads 
inserted when the clay was soft, to answer fairly well so far as 
effectiveness is concerned. 

When once the meaning of contours is grasped by a child, he 
will find that out of door illustrations are not rare. The lines mark- 
ing the layers in a sand bank, particularly if excavation or erosion 
has left a part of it detached from the rest so that the lines may be 
followed all around, and also the lines marking high water and low 
water along the coast are illustrations that come readily to mind. 
The child who plays in a crowded city street may stop to notice the 
lines in a melting ice fragment, before he breaks it into smaller 
fragments on the curb-stone. The country boy will know where 
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the sheep have terraced a hillside with contour-like paths while 
feeding. 

The teacher who is just starting with contours is most fortu- 
nate if she has a map of the immediate locality to present at an 
early stage. Lacking this, one showing detached hills or mountain 
peaks would naturally be the next lesson. 

Now as to the method of using the maps with a large claas. 
Under average conditions it is hardly possible to have duplicates 
enough for each child. Nor is it wholly desirable except at 
first. Yet each child must have a fair chance to see the map if he 
is to be benefited. If it is held up before the class or used as a 
wall map he does not get this chance. A good way that will readily 
suggest itself to any teacher is to divide the class into groups. One 
gi-oup gathers about her for study for five or ten minutes and is fol- 
lowed by another till each child has studied the map at short range 
under the immediate care of the teacher. This takes time but none 
of it is wasted. 

Right here is a good place to ask what is gained when the 
meaning of contour maps is thus carefully taught. Before answer- 
ing one must consider what the maps are. The term contour map, 
as here used, refers to the topographical sheets published by the 
United States government. These sheets in addition to topography 
show drainage in detail and, either directly or by implication, a 
greater or less amount of climatic, commercial, and historical mat- 
ter, as well as some other things. The mere locating of the area 
covered by one of these sheets upon the ordinary text-book map, 
showing a state or group of states, is of no small value. I know of 
nothing that will give a New England child so good an idea of the 
immense size of the western states as the discovery that the area 
covered by the sheet he has been studying occupies no larger space 
upon the map of California or Montana than may be covered by the 
end of a lead pencil or a school crayon. If one wishes to show the 
aridity of the Colorado Plateau, how can he do it better than by 
pointing out upon the Las Cruces sheet a river without branches, 
tiny intermittent streams '^ending nowhere," and water-holes ten to 
twenty miles apart? How can you give a satisfactory idea of a 
delta without the East Delta (La.) sheet? Or the work of glaciers 
without comparing some Adirondack or White mountain sheet with 
some West Virginia sheet? To give a glance at history. Can you 
teach the colonial wars or Burgoyne's campaign without some of 
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the Lake George and Hudson river sheets? Or the Civil War with- 
out the Shenandoah valley and Harper's Ferry sheets? 

It soon becomes evident to the teacher who is faithfully striv- 
ing to teach from contour maps, that, however well or poorly her 
class is growing in knowledge, her own conceptions of regions more 
or less distant, are being modified and improved at a surprisingly 
rapid rate. Any one living in a New England manufacturing vil- 
lage or city would probably claim to have a fairly good knowledge 
of rivers. Let such a one study a map of the Uvalde (Tex.) river 
or of the Platte, and this assumption would have a slightly sounder 
basis in fact. 

The chief hardships in the use of contour maps occur at the 
start and are caused by progressing faster than the children can 
follow. Those that occur later are generally due to the facts 
selected not being adapted to the grade. A pupil in one of the 
lower grades can learn the shape of a delta, and the meaning of dis- 
tributaries, or see that one place has great plains while another is 
covered with hills. One in the higher grades can see why the 
mountaineers of the Appalachians have not been able to progress 
so rapidly as the people of the Ohio valley. Every grade can find 
some work that is fitted to it. The wise teacher will keep a sharp 
lookout to distinguish between that which is acquired readily and 
that which is too difficult. Much can be learned by comparison of 
maps which cannot well be acquired by separate inspection. Do 
not show for comparison in any matter of topography a map having 
contour intervals of 250 feet and one with twenty-five foot intervals. 
It may however be done to infer a difference in rainfall. 

The foregoing remarks are all written with the sole purpose of 
encouraging any teacher who has not already done so, to try what 
contour maps will do for her own knowledge and for that of her 
pupils. 
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BY HAROLD W. FAIRBANKS 

That portion of the Pacific Coast region embraced within the 
state of California is characterized by a remarkable diversity in its 
topographic features. The relative x><^sition of the mountain 
ranges, valleys, and plains, and the direction of the prevailing 
winds have given rise to great contrasts in climatic conditions as 
well as a variety of productions. Regions of excessive heat con- 
trast with those of perpetual snow; regions of humidity with those 
of aridity; while broad valleys devoted to fruit and grain adjoin 
mountains filled with the precious metals. 

For the full understanding of the physiography of a region, 
the student must know something of its geological history. How 
especially true this is of California will appear in the course of 
this paper. 

Physiographically, California cannot be treated as a whole. It 
is divided often by sharp lines into strongly contrasting provinces 
which have been subjected to different conditions, and exhibit dif- 
ferent types and phases of physiographic development. In one 
portion volcanic features, often but slightly modified by erosion, 
predominate; in another those characteristic of recently uplifted 
mountain blocks; in another forms of mature or far advanced 
topography; and in still another those resulting from coastal eleva- 
tion or submergence. 

No other state in the Union contains more interesting material 
for the study of physiography, and for observing the bearing of 
this upon human life, than does California. Geography should 
here attain a full and symmetrical development. 

GENERAL PHYSIOGRAPHIC FEATURES OF THE PACIFIC SLOPE 

The important features of relief of the Pacific coast region 
have a general north and south direction varying in places near the 
coast to northwest and southeast. These are a result of structural 
conditions. 
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We may distinguish in a broad way four physiographic divi- 
sions as we pass from the Bocky Mountains westward to the Pacific 
ocean. 

(1) The Great Basin and Plateau region. Nevada and the 
eastern portion of California lie in the Great Basin, while eastern 
Oregon and Washington is occupied by a vast elevated tract con- 
tinuous with the Great Basin and known as the Columbian plateau. 

(2) These areas are bordered upon the west by an almost con- 
tinuous mountain block of great magnitude, embracing many of 
the highest peaks in the United States. In California where this 
range reaches its greatest elevation it is known as the Sierra Nevada. 
In northern California, Oregon and Washington it is termed the 
Cascade Bange. 

(3) West of this line of mountains lie the most important 
valleys of the Pacific Slope. The largest of these embraces the 
San Joaquin and Sacramento valleys, known altogether as The 
Great Valley of California. This valley extends in a direction a 
little west of north thru the heart of the state. Similarly situ- 
ated in Oregon is the Willamette valley; and in Washington, the 
large valley partly submerged by the waters of Puget Sound. 

(4) Separating this line of valleys from the Pacific ocean 
there is another series of mountains fully as continuous as the 
Sierra Nevada-Cascade block, tho less elevated, and designated in 
general terms as the Coast Banges. 

Different portions of the Coast Banges are known under dif- 
ferent names. In Washington there are the Olympic mountains; 
in northern California and Oregon the Klamath mountains; and 
thru California many other local terms which will be given later. 

At the southern end of the Great Valley the Sierra Nevada 
mountains blend with the Coast Banges in a complex group. Con- 
tinuing easterly beyond this point the Coast Bange axis is known 
in a broad way as the Sierra Madre mountains. South of San 
Bernardino the designation Peninsula Bange is applied to those 
mountains which extend southerly into the peninsula of Lower 
California. 

GEOLOGICAL HISTORY AS RELATED TO THE PRESENT TOPOGRAPHY 

We trace the beginnings of the broader features of the present 
topography far back in Tertiary time. Altho the mountain axes 
of the California region were outlined at a much more remote 
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period yet those processes which developed the peneplain, the rem- 
nants of which are to be distinguished upon the mountain summits 
over much of the state, seem to have carried on their work thru 
the middle and late Tertiary. 

The geography of the state near the close of the Miocene was 
very different from that of the present day. The ocean filled the 
Great Valley and spread over large portions of the Coast Ranges. 
The Lassen's peak volcanic ridge which now connects the Sierra 
Nevadas with the Cascade Range was not in existence at that time 
and the Sacramento valley was consequently open at the north. A 
series of more or less connected lakes of fresh water stretched at 
about ocean level across northeastern California into southern 
Oregon. Thru a protracted period of erosion, not without inter- 
ruptions, the Sierra Nevada Range had been reduced to one of low 
relief. The streams flowed sluggishly in broad valleys, and the 
climate and vegetation were quite different from that of the pres- 
ent day. 

The Klamath mountain region was probably an island at this 
time. It had also been worn down and a peneplain similar to that 
in the Sierra Nevadas extended over much of it. 

Remnants of an ancient peneplain also appear upon the moun- 
tains of southern California. They exhibit about the same degree 
of degradation and are to the best of our present knowledge refer- 
able to the same period as those in northern California. 

Toward the close of the Miocene period important mountain 
making movements affected the region of the Coast ranges. Pro- 
tracted erosion followed the uplift. Then subsidence took place 
with the deposition of extensive beds whose position is on the bor- 
der land between the Miocene and Pliocene. After the deposition 
of these beds uplift and folding again occurred. Then the Coast 
ranges appear to have been submerged again with the deposition 
of beds, both fresh water and marine of Pliocene age. 

The movements of the central Coast ranges were undoubtedly 
felt in the Klamath mountains and in the Sierra Nevadas, but we 
have not there the criteria to distinguish them as certainly. There 
were intervals of renewed canon cutting in these latter regions but 
the sum total of the results seems to have been a continuation of 
the base leveling. 

A large part of the Pliocene was probably a period of depres- 
sion in the whole Pacific coast region. The Coast ranges were 
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however not as completely submerged as in the Miocene, and there 
are reasons for believing that the oldest recognizable peneplain rem- 
nants date from this time. 

Extending south from the Klamath mountains nearly to San 
Francisco bay there is an ancient plain truncating the mountains. 
Daring the Pliocene it received the finishing touches as did also 
that upon the Sierra Nevadas and in Southern California. 

The north and south mountain blocks of the Great Basin region 
may have originated during Cretaceous time; but toward the close 
of the Tertiary renewed movements afifected them. The Sierra 
Nevadas were raised by a tilting of the block until it reached a 
hight perhaps as great as the present. Similar fault movements 
must also have disturbed the Coast ranges, in places breaking up 
the Pliocene peneplain. Volcanic outbreaks were associated with 
the movements of late Tertiary time. At the northern end of the 
Sierra Nevadas the outpouring lava filled up the depressed basin 
and formed the Lassen's peak volcanic ridge. Farther north they 
built up the great Cascade platform. 

Volcanic action at several distinct periods filled up the ancient 
river channels of the northern Sierra Nevadas forcing the streams 
to seek new ones. Volcanic action also occurred in portions of the 
Coast ranges upon an extensive scale and upon the coast islands. 
Thus we find that near the close of the Tertiary period the geographic 
features of the Pacific slope underwent a radical transformation. 

Erosion actively took up the task of destroying the newly ele- 
vated mountain blocks. In the Sierra Nevadas, Klamath mountains, 
and in the Sierra Madre of southern California the great cafions of 
the present day were begun. Erosion went on actively also in the 
Coast ranges and the details of the present drainage were worked 
out, but here the larger valleys of the present day were already in 
existence. They originated in part during the folding at the close 
of the Pliocene, and in part earlier as a result of the combined 
influence of structure and erosion. The whole region under dis- 
cussion must have attained an elevation greater than the present 
and maintained this elevation until the canons had attained nearly 
their present proportions. 

Concomitant with this elevation, and perhaps as a result of it, 
the Sierra Nevadas, EHamath mountains and Cascade range became 
glaciated. The scouring of the ice modified the mountain tojKJg- 
raphy somewhat, especially the cafions, leaving as a heritage to the 
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present day the hundreds of basins in which lie the beautiful lakes 
so thickly scattered thru the high Sierras. 

The Glacial period was followed by a general depression until 
the Ck>ast ranges were submerged 1,000 to 1,500 feet below the level 
now existing. During the period of submergence partial peneplains 
were formed in different portions of the Coast ranges where the 
conditions were favorable. As the country began to rise the ter- 
races which are so characteristic of the ocean front and of many of 
the river valleys came into existence. The movement continued 
until the coast was again several hundred feet higher than now. 
Finally came the last submergence drowning the mouths of the 
streams and giving rise to San Francisco bay. 

These are, as far as they are known, the chief events which 
have left their impress upon the topography. From this brief out- 
line it is not difficult to see that the topographic features of Cali- 
fornia are the result of many and diverse physical conditions. At 
the present time a discussion of the topography in all its phases 
can only be tentative. Much more investigation is necessary before 
we can be sure that we have a true story of even the recent geolog- 
ical events upon the Pacific coast. 

TOPOGRAPHIC PROVINCES 

For convenience of discussion the state will be divided into the 
following provinces: (1) The Sierra Nevada mountains, (2) The 
Great Basin region, (3) The Volcanic Plateau region, (4) The 
Great Valley of California, (5) The Coast ranges, (6) The Klamath 
mountains, (7) The Sierra Madre and Peninsula ranges, (8) 
Coastal features. 

Some of the divisions here made are natural ones, others are 
assumed for convenience. For instance, the Klamath mountains, 
Coast ranges and Sierra Madre mountains constitute a continuous 
mountain axis the whole length of the state. The drainage features 
also are not defined by the boundaries of the different provinces. 
The Pitt river rises in the volcanic plateau region and crossing the 
axis of the Sierra Nevada-Cascade block joins the Sacramento in 
the Great Valley. 

The Sierra Nevada Mountains. The Sierra Nevada mountains 
extend from about thirty-five degrees north latitude in a northerly 
direction, and finally a little northwesterly nearly to Lassen's peak 
in latitude forty degrees, thirty minutes; thus having a length of 
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about four hundred miles and a width averaging nearly eighty miles. 
The highest portion of the range, and that which forms its water- 
shed, lies very close to its eastern edge. For fully two hundred 
miles thru the central portion of the range this divide is seldom 
lower than 11,000 feet and scores of peaks attain an elevation of 
nearly 14,000 feet. Mount Whitney reaching 14,522 feet. 

The range rises very slowly from the Great Valley upon the 
west but breaks off with exceeding ruggedness upon the east. 
Except toward its northern end this mountain range is practically 
a unit so far as its history is concerned. The elevation to the pres- 
ent great hight has been brought about thru the formation of a fis- 
sure or series of Assures at its eastern base. Upon their western 
side the mountain ridges descend practically to sea level, but owing 
to the long gentle slope the elevation of the range caunot be appre- 
ciated from that side. It is only when seen from the valleys at the 
base of the fault scarp that the magnitude of the range can be 
appreciated. Altho these valleys vary from 2,500 to 6,000 feet in 
altitude, yet the wall of rock forming the scarp rises so abruptly 
and with such colossal proportions that it is almost overpowering 
in its grandeur. 

Upon the south the range has often been considered as termi- 
nating at Tehachapai pass with an elevation of 3800 feet, the 
mountains continuing to the west of the pass and connecting with 
the Coast ranges, being known as the Tehachapai range. The dis- 
tinction thus made is immaterial to the main fact that topographic- 
ally the Sierra Nevada mountains bend around the southern end of 
the Great Valley and connect with the Ck)ast ranges. 

The mighty eastern fault scarp in all its distinctness may be 
considered as beginning in the vicinity of Walker's pass, a low por- 
tion of the divide east of Kern Valley. With a gentle curve the 
moimtain wall sweeps toward the north rising higher and higher 
for one hundred miles until culminating northwest of Owen's lake 
in jagged peaks of the Mount Whitney region. From this point 
for another one himdred miles northerly there is but a slight low- 
ering of the crest of the range, altho the displacement by faulting 
which at the lower end of Owen's valley is as much as 10,000 feet, 
decreases to not more than 5,000 or 6,000 feet in the Mono lake 
basin. 

As we approach Lake Tahoe the single fault zone is replaced 
by two, the ruggedness of the range gradually decreasing as Mt. 
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Lassen is approached. Lake Tahoe lies in a depression due to the 
formation of two fault scarps and the dropping of the eastern block. 
South of Honey Lake valley the scaip^of the eastern block presents 
a bold front to the northeast fully 3,000 feet high. 

As we approach Mt. Lassen the older crystalline rocks of the 
Sierra Nevada mountains disappear under the comparatively 
modem lavas of the volcanic plateau of northeastern California. 

Viewed from the summit of the Inyo range lying to the east of 
the highest portion of the Sierra Nevada fault scarp the evenness 
of the crest of the latter is most remarkable. The great peaks 
like Whitney are not isolated as are those of the Cascade range but 
lose their individuality in the mass effect. This uniform sky line 
which appears as we view the mountains from a distance, becomes, 
as we investigate them more closely, but a cover for a complexity 
of cafions and gorges of great depth and picturesqueness. 

If we discard the deep cafions. the peneplain character, of the 
crest of the Sierra Nevadas, appears most strikingly from almost 
any point giving a good view over extensive areas. Many of the 
highest peaks including Mount Whitney have flat or gently sloping 
summits bordered by precipitous walls. As one ascends the long 
gently inclined ridges of the western slope he is constantly reminded 
• of an ancient plain now elevated and undergoing degradation. The 
evenness of this plain is often enhanced by the comparatively uni- 
form surface of the old river beds which cap the ridges between 
many of tbe canons of the central and northern Sierras. 

The streams of the old peneplain before the re-elevation of the 
mountains, were choked with waste and mingled in this waste was 
the gold from the broken down quartz veins. Toward their head- 
waters the toix>graphy was undoubtedly quite rugged in places, but 
by far the greater portion of the western slope, thru continued 
erosion and the choking of the streams, was destitute of any marked 
relief. The older gravels date from the Miocene or earlier times 
and the discordance between these and the more recent ones indi- 
cated periods of disturbance. 

The volcanic outbreaks inaugurated in late Pliocene were con- 
tinued thru a considerable interval of time. The lavas flowed from 
fissures along the crest of the range near lines of disturbance. 
They increased in amount toward the northern portion of the range 
where the eruptions of mud, ashes, and lava flowing down the val- 
leys completely buried them. The most remarkable flow remaining 
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is that known as Table mountain. This is found in Tuolumne 
county and extends from the high mountains many miles down into 
the foothills. The country about it is now lower and many tunnels 
have been run imder it to obtain the gold in the buried gravels. 

The volcanic material deposited in the river beds whether frag- 
mental or massive appears to have been quite resistant to erosion 
and so in many cases permanently displaced the old streams. In 
the southern portion of the Sierras there was little or no volcanic 
capping and the old channels have been practically removed since 
the uplift of the mountains. It is probable also that thru the cen- 
tral Sierras the uplift was greater than farther north, so that 
erosion would be more vigorous. 

In the region of the high Sierras rise those streams whose 
cafions have made the scenery of these mountains famous. The 
Tuolumne, Merced, San Joaquin, Kings, and Kern rivers have 
eroded canons 3,000-5,000 feet deep. The most noted of these are 
the Yosemite valley, Hetch-Hetchy valley, and Kings river cafion. 

The most of the streams which have cut the great cafions have 
not yet reached a graded condition unless it be near the borders of 
the mountains where they emerge upon the plains of the Great 
Valley. Their banks are generally steep and but little bottomland 
exists along them. Near the soiithern end of the Sierras, however, 
as well as at the north, there are valleys of considerable extent 
seemingly pointing towards a longer existence of the present con- 
ditions in those regions coupled with a lesser amount of uplift. At 
the south the Kern valley is a notable example, while the Sierra 
valley at the north is even larger in extent. 

The drainage of the eastern slope of the Sierra Nevada moun- 
tains is short, but the streams descend with great velocity to the 
valleys of the interior basin. The larger ones are Owens, Walker, 
Carson, and Truckee rivers. 

The formation of a double fault block from a point a little 
south of Lake Tahoe has given rise to the Tahoe-Sierra valley thru 
a partial dropping of the eastern block. The eastern face of the 
latter block gives rise to the bold mountains southwest of Honey 
Lake valley. In the Tahoe-Sierra valley, close under the fault 
scarp of the western block, lie Lakes Tahoe, Donner, Independence 
and Weber. These are all drained by the Truckee river which 
flows easterly and northerly across the dropped block, reaching 
finally to Pyramid lake in the Great Basin. 
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THB VOSBMITB FALLS. 

LakeTahoe is the largest of the bodies of water along the base 
of the fault scarp. It is one of the most beautiful lakes also of the 
whole Sierras. It owes its existence to a lava dam formed across 
the ancient valley of the upper Truckee river. This fault scarp 
extends north of the lakes bounding Sierra and Mohawk valleys 
upon the west, but gradually disappears. This has permitted 
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Feather river to extend its basin eastward so as to drain both the 
valleys mentioned westward into the Sacramento. 

Waterfalls of great hight and beauty are frequently found 
where the smaller streams join the main rivers, as in the case of 
those in the Yosemite valley. The fairly uniform hardness of the 
rocks, chiefly granitic over large areas, has resulted more often in 
Bwift rapids than in waterfalls. 

The gold bearing belt upon the western slope of the Sierra 
Nevada mountains is known world-wide. The Mother Lode, a 
series of gold bearing quartz veins extending for more than 100 
miles thru the foothills, exhibits in places such large bodies of 
quartz as to have had considerable effect upon the topography. The 
system of fault plains running parallel to the range thru the 
mineral region has, in connection with dikes of igneous and meta- 
morphic rocks of varying hardness, determined in great measure 
the courses of the smaller streams in the western or foothill belt. 
They exhibit a fairly complete adjustment to such conditions, but 
the main courses of all the larger streams are consequent upon the 
slope of the mountains. 

From the relation of the glaciated surfaces to the present 
cafions it is believed that the latter were largely excavated before 
the Glacial period. It is probable that the ice during this time 
nowhere reached much below 4,000 feet in the Sierras, while toward 
their southern end 8,000 feet .was the limit. 

The higher portions of the mountains were swept bare of all 
loose and disintegrated material by the ice, and the harder rocks, 
generally granitic, were finely grooved and polished. Glacial 
moraines are particularly well shown upon the eastern slope where 
the ice streams passed out of the canons on to the edge of the des- 
ert basins. Vast quantities of fragmental material thus encumber 
the mouths of many cations and in some cases have given rise to 
beautiful lakes. The basins at the heads of the streams often 
exhibit very finely the characters of glacial cirques, being walled 
in upon their upper sides by nearly precipitous cliffs 1,000-2,000 
feet high. The cafkons descend by successive steps from these 
cirques at their head to a point near the foot of the fault scarp. 
Many of the basins are occupied by lakes which are either entirely 
rock rimmed or inclosed upon their lower edges by morainal walls. 

The rolling, rock-ribbed surface of the high Sierras is fairly 
dotted with glacial lakes. These elevated regions with their bare and 
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polished rocks appear to have been glaciated so recently that it 
has been thought that the Glacial period was later here than in the 
eastern portion of the continent. 

Various explanations have been given to account for the 
remarkable features of the Yosemite valley. This valley lies in 
the heart of the Sierras and iBrtra versed by tho Merced river which 




EL CAPITAN, YOSBMITE VALLEY. 

enters it by a series of rapids and waterfalls, and leaves by a nar- 
row caiion. The valley floor, which is about three-fourths of a mile 
wide and eight miles long, has an elevation of 4,000 feet, while the 
mountains enclosing it rise 3,000-5,000 feet more. Some portions 
of the inclosing wall are practically vertical to hights varying from 
3,000-4,000 feet. The Yosemite creek enters the valley in three 
falls measuring altogether 2,700 feet. 
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A study of the structure of the p:ranitic rock of the region 
shows that it is traversed by systems of joint^planes. Where these 
are inclined the walls are sloping, but where the main system is 
vertical the agents of erosion, water and ice, have widened the canon 
to a valley with steep or vertical walls. It is also probable that 
where the valley lies the rocks were exceptionally fissured and thus 
more readily disintegrated and eroded. This joint structure in the 
granite has controlled much of the detail in the scenery of the whole 
Sierra Nevada range. 

Portions of the granite of the high Sierras, especially in the 
vicinity of the Yosemite and Kings river cafion, weathers out in 
great dome-like forms. This is undoubtedly produced thru concen- 
tric weathering in portions of the rock not so permeated with joint 
planes. The great south dome of the Yosemite is a typical example. 

The same agents then which have produced the great caiions 
have given rise to the Yosemite, only here they have been aided by 
exceptional conditions in the rocks. 

The Great Basin Region. In the early Cretaceous the Sierra 
Nevada and Great Basin ranges were not in existence. It is 
believed however that the region as a whole was considerably ele- 
vated but owing to earth strains was at last brought into a condition 
of unstable eqiiilibrium. This resulted in the formation of north 
and south fissures and the whole region between the present 
Sierras and the Wasatch range broke up into a series of crust 
blocks. The crust blocks moved upon each other, some sinking, 
others rising. The depressed one gave rise to the valleys, the 
uplifted ones to the mountain ranges. Movements along these 
fault fissures have continued at times to be manifested down even 
to the recent period. As late as 1872 displacements as great as 
forty feet took place in Owen's valley and at other points thru 
western Nevada. 

The disturbances which elevated the Sien-a Nevada mountains 
at or near the close of the Pliocene probably also affected many 
other ranges of the Great Basin, for the fault scarps of many of 
them are fully as abrupt as that of the eastern face of the Sierras. 

The valleys of the Great Basin are generally hot and arid. 
They range in elevation from that of Death valley, about sixty-nine 
feet l)elow sea level to 6,000 feet above. The mountain ranges are 
high, many of them reaching an elevation of 10,000 feet. The Inyo 
and White mountain ranges attain an elevation in places nearly 
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equal to that of the Sierra Nevada, White mountain peak at the 
extreme northern end of the latter ran^e towering to 14,000 feet. 

That portion of the Great Basin within California exhibits two 
distinct phases of topographic development. ( 1 ) That lying east 
of the Sierra Nevada. This is typical of the Great Basin as a 
whole; that is, it is characterized by arid or semi-arid valleys 
inclosed between high and rugged north and south mountain ranges. 
(2) That in southeastern California lying between the Sierra 
Nevada and Sierra Madre ranges, and including the Colorado desert. 
The northern part is an elevated region known in general terms as 
the Mojave desert. It is characterized by a lack of recently faulted 
crustal blocks and has an irregular mountain structure. The 
mountains are low and nearly buried in their own waste, which 
has accumulated for a long time in the inclosed basins. This latter 
region is typical of an old topography and may with reason be con- 
sidered as an illustration of how the Great Basin would appear as 
a whole if it had not been broken up by faulting. 

In discussing the features of the Great Basin in detail, the 
portion exhibiting low relief will be taken up first. The basin of 
the Colorado desert is separated from the Mojave desert by a low 
range of mountains forming the southeastern continuation of the 
San Bernardino range. The Colorado desert is in simple terms the 
northern portion of the depressed area occupied by the Gulf of 
Califoniia. It has been gradually cut off from the gulf by the 
delta material brought down by the Colorado river. The lowest 
portion at Salton lies 260 feet below the level of the sea. A por- 
tion of the Colorado river during stages of high water is frequently 
diverted thru a channel known as New river. This latter river 
runs northerly and if the water is sufficient reaches the Salton 
basin, forming a broad and shallow lake. It cannot have lieen a 
very long period since the basin was occupied by a permanent 
sheet of water, for the old shore lines are very distinct. Extensive 
salt works are situated at Salton, the salt being scraped up from 
the deposit covering the surface of the basin. 

The area of the Mojave desert is somewhat triangular in shape. 
It is between 200 and 300 miles wide from north to south along the 
eastern border of the state, but gradually narrows westward as the 
Sierra Nevadas and Sierra Madre approach each other, and termi- 
nates at their meeting point. The area is sharply marked ofif upon 
the south by the Sierra Madre mountains, but upon the north the 
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irregular ranges gradually give place to the north and south fault 
ranges. This region is hot and exceedingly arid except toward the 
western end, where a portion known as Antelope valley receives 
some rainfall. 

Many lake basins dot the surface of the Mojave desert. Dur- 
ing the Glacial period these were filled with shallow bodies of 
water, but now they are dry and expose vast stretches of yellow 
clay. The only stream which penetrates the desert is the Mojave 
river. It rises upon the northern slope of the San Bernardino 
range and finally sinks in the center of the desert. 

The most impressive feature of this region is that of the long 
waste slopes which center about the scattered mountain peaks and 
slope away for miles in every direction, terminating upon the 
borders of the ancient lake beds. Over wide stretches the moun- 
tains have nearly disappeared beneath these waste slopes, rising 
only as small rocky knobs browned under the influence of the 
intense heat of summer. Toward the eastern edge of the area there 
are higher mountains, but the waste slopes are fully as prominent. 
Pilot knob reaches a hight of 5,500 feet, but the most of the val- 
leys vary between 1,800 and 2,500 feet. 

The topography illustrates most excellently the conditions 
which finally arise in the course of the degradation of a mountain- 
ous region from which the waste cannot be removed because of the 
lack of an outlet. It also illustrates the effects produced by erosion 
in an arid climate. What little rain there is comes in sudden and 
severe storms at rare intervals. The rush of water sweeps the 
debris from the mountain cations out upon the valleys at their 
mouths. There the waters no longer confined spread out and drop 
their load in the form of debris fans or cones. These coalescing 
when the caftons are near together give rise to the long and gentle 
slopes. 

The immense quantities of fragmental and rudely stratified 
material forming the even slopes clustered about the peaks, and 
leading down to the inclosed basins or sinks, impresses one with the 
power of the destructive agents. Everywhere the desert seems a 
region of waste and desolation. 

Recent volcanic action has occurred at a number of points. 
Finely shai)ed lapilli cones, and long winding flows of black basaltic 
lava free from soil and unmodified by erosion, are characteristic 
forms. 
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The lake basins upon the northern edge of the area were sup- 
plied during the Glacial period with water from the melting snows 
upon the Sierra Nevada mountains. The great Borax marsh, whose 
surface is now whitened almost as far as" the eye can reach by the 
efflorescence of different salts from the moist clays beneath, was 
then occupied by one of these lakes. The marsh is partly inclosed 
by mountains upon whose slopes are still well defined beach lines 
of the ancient lake. 

We pass by degrees from the structureless region of old topo- 
graphic forms to that upon the north, where the north and south 
fault lines give place to rugged and often youthful forms. At the 
southern portion of the latter region are the Panamint, Amaragosa, 
Coso, and Slate ranges. The highest of these is the Panamint, 
which at one point reaches an elevation of 10,000 feet. These 
mountains do not occur as isolated blocks, but sending off spurs 
interlace so as to give rise to valleys more or less separated from 
each other. The mountains rise to a hight sufficient to give them 
a light rain or snowfall and are covered, 9,lx)ut their summits, with 
a scanty growth of nut pine. There is scarcely any precipitation 
in the valleys but occasional springs occur near the edges of the 
valleys. They are undoubtedly connected with the fault fissures. 
Death valley is the most widely known of all these depressions. It 
has a length of about fifty miles and a width of ten. The center of 
the valley lies below the level of the sea. The great stretches of 
alkali flats in this valley acquire an intense heat during the sum- 
mer days, and have proved disastrous to many a prospector. 

Panamint valley, upon the opposite side of Panamint range 
from Death valley, is nearly as large, but has an elevation of 1,300 
feet. Farther west and across the Argus range is Salt Wells des- 
ert, reaching up to the base of the Sierra Nevada mountains. The 
waste slopes in some of these valleys have spread out so far as to 
nearly or quite obliterate the alkali beds of the former lakes. 

Toward the southern end of the area under discussion the 
mountain sloi)es are more dissected and do not show such marked 
indications of recent movement. To the north, however, lies the 
Inyo-W^hite mountain range, having a length of nearly 100 miles. 
Thruout much of its length, especially upon its eastern side, 
this mountain block presents a fault scarp nearly as high and fully 
as precipitous as that of the Sierra Nevada mountains. Upon the 
western border of Saline valley, which lies at the eastern base of 
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the Inyo range, the latter appears to have undergone marked eleva- 
tion in very recent times. The borax marsh in the bed of the 
valley lies close mider the bold eastern front of the range. The 
displacement here must be between 8,000 and 10,000 feet. 

Owens valley is one of the most interesting basins of eastern 
California. It occupies the enormous simken area lying between 
the Sierra Nevada range and the Inyo- White mountain range, ^t 
the southern end of the valley is Owens lake, one of the largest of 
the remaining basin lakes of California. It has an elevation of 
3,700 feet and lies close imder the fault scarp of the Sierra Nevada 
range. The depressed crustal block, or rather blocks, forming the 
valley extend northerly from the lake for about 80 miles with a 
width of 10 miles. Owens river traverses the valley, rising in the 
Sierras opposite its northern end and emptying into the lake. 
Many small streams enter the valley from the west and are used 
for irrigation. How completely the Sierras cut ofif the moist winds 
is shown by the fact that altho the Inyo and White mountain 
ranges in places rise nearly as high, yet the precipitation upon 
them is very light. 

During the high water stage of the Glacial period Owens lake 
overflowed its basin. The waters poured thru the long depression 
extending southerly from the lake and close under the Sierras, and 
passing the narrow gap where the Coso mountains come so close 
to the Sierras, emptied into Salt Wells desert. . From the latter 
region they spread to the borax marsh already described. The 
ancient bed of this now dry river corresponds in hight to the 
uppermost terrace of Owens lake. The river was fully 1,000 feet 
wide and its ancient channel is now followed for thirty miles by 
the wagon road from Mojave to Owens valley. 

Running thru the middle of the Owens valley depression and 
toward its southern end there is a line of hills called the Alabama 
hills. These have an abrupt front to the east rising 200-300 feet, 
above the sandy river bottom. This shows that the valley is divided 
into at least two longitudinal blocks, the eastern one having been 
dropped more than the other. As a feature of the earthquake of 
1872 a new fault line was formed in the valley near this scarp, the 
valley dropping 10-40 feet more. 

Volcanic flows and cinder cones mark the line of displacement 
in Owens valley at several points. North of the towji of Bishop 
at the upper end of the valley a broad table land of volcanic ash 
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commences and extends many miles in the direction of Mono lake. 
The table land ^adually rises to a low divide and is then replaced 
by low ridges of rhyolitic lavas, between which are extensive plain- 
like valleys covered with loose volcanic ashes. 

Owens river has cut a cafion thru this plateau fully 1,000 feet 
deep. Along the summit of the valley, between Owens valley and 
Mono lake, the lavas have been piled up so as to nearly obliterate 
the fault scarp. As we approach Mono lake it again comes out 
very boldly, and at the lake the fault scarp, tho much eroded, is 
about 5,000 feet high. The settling of the basin in which Mono 
lake lies has force<l the water close up under the scarp. Here also 
a recent movement has occurred, as shown at the mouth of Mill 
cafion by a wall of earth 40 feet high. 

The region about Mono lake has been the theater of many 
volcanic outbreaks and earthquake disturbances. The islands in 
the lake are fissured and shattered, while upon the north shore of 
the lake at Black point there are open earthquake fissures. 

Extending south of the lake for a distance of 10 miles there is 
a group of remarkable volcanoes known as the Mono craters. These 
have been formed thru the piling up of viscid lavas and vast quan- 
tities of pumiceous ash. There are craters here formed by explo- 
sions merely, by the piling up of ashes about an orifice, and by the 
upwelling of viscid lavas. Several of the craters from which 
pumice was at first blown were afterward the scene of outpouring 
lava. In two or more instances the lava cooled before overflowing 
the older crater of ash. These features have been unaffected by 
erosion and remain almost as perfect as when formed, making the 
region one of exceptional interest, 

The waters of Mono lake, like those of Owens lake, are 
intensely alkaline. Judging from the terraces, the lake did not 
overflow its basin during the Glacial period. 

For some distance north of Mono lake the fault scarp of the 
Sierras is less bold and the region is largely covered with andesitic 
lavas. In these lavas occur the noted gold-sliver deposits of Bodie. 
Continuing toward Lake Tahoe we cross the valleys of the Walker 
and Carson rivers, which near the mountains are well watered and 
highly cultivated. After traversing a number of valleys the Walker 
river empties into Walker lake and the Carson spreads out in a 
sandy waste known as the Sink of the Carson in west central 
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Nevada. The Careen valley just over the line in Nevada is one of 
the largest and most fertile of the fanning regions of Nevada. 

Lake Tahoe has already been described in connection with the 
Sierra Nevada mountains, altho its drainage thru the Truckee river 
is into the Great Basin. This lake, with an elevation of 6,225 feet, 
but 200 more than Mono lake, is a sheet of pure cold water, con- 
trasting strongly with the latter. 

During the Glacial period a great lake called Lahontan spread 
over the now desert basins of northwestern Nevada and into the 
edge of California. A large remnant of this lake remains to the 
present day at the foot of the fault scarp in northeastern Califor- 
nia. This body of water is known as Honey lake and has an eleva- 
tion of about 4,000 feet. At present it has no outlet and is of 
couree alkaline. 

The Volcanic Plateau Res^on. The northeastern part of Cali- 
fornia is an extensive plateau region broken by numerous ranges 
of mountains. Under the above head will be discussed all that 
area lying east of a line connecting Shasta valley with the north- 
em end of the Sierra Nevada mountains. The Lassens "peak ridge 
and the line of extinct volcanoes reaching north to Mount Shasta 
and connecting with the Cascade range of Oregon have been 
included by some, and perhaps justly, in the Cascade range. The 
volcanic peaks undoubtedly do form a continuation of those of the 
Cascade range in Oregon, but thru northern California this range, 
aside from the scattered i)eaks, can scarcely be distinguished from 
the volcanic plateau region to the east. It is, in fact, continuous with 
that plateau. 

The plains and valleys of this region have an elevation of 3,300 
to 5,000 feet, while some of the mountains, exclusive of the volcanic 
peaks, attain a hight of 10,000 feet. The region is made up almost 
wholly of volcanic rocks, and is structurally as well as historically 
closely related to the northern portion of the Great Basin and the 
plateau region of eastern Oregon. 

The greater portion of the area is fairly well watered, for the 
mountains on the west are not high enough to cut oflp the moist 
winds from the Pacific. Irrigation is, however, often resorted to, 
and in the extreme northeastern part the long fertile valley known 
as Surprise valley is largely dependent upon irrigation. 

Numerous lakes, some of them of large size, are scattered over 
this region. They are remnants of much larger ones of the early 
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part of the Pleistocene period. Upon the borders of the area are 
several lakes without outlet, which might properly be included in 
the area of the Great Basin. These areTule lake upon the borders 
of Oregon, and the Surprise valley lakes. 

The major portion of the area is drained by Pitt river, the 
most important tributary of the upper Sacramento. Many of the 
valleys which Pitt river traverses, such as Fall River, were once 
occupied by lakes. The lakes were finally drained, partly perhaps 
as a result of mountain movements, and partly thru stream action. 
Pitt river in its upper course passes alternately thru broad 
plain-like valleys and deep cafions. The lake of Fall River valley 
had apparently no very high barrier upon the west. The lowest 
portion of this barrier is now traversed by Pitt river in a gorge of 
considerable depth and ruggedness. The extreme source of this 
river has been Goose lake, a large body of water lying partly in 
Or^on, but at the present time the waters of the lake seldom rise 
suflBciently to cause an overflow. 

The Surprise valley lakes are shallow, and during some seasons 
almost wholly dry up. Eagle lake, in the southern portion of the 
area, has no surface outlet, but there must be one imderground, for 
the water is perfectly pure. 

Tule or Rhett lake is interesting in many respects. It together 
with the Klamath lakes formed one large body of water until Kla- 
math river cut its present cafion and partly drained the old basin. 
Tule lake now has no surface outlet, but the waters are fairly fresh. 
Klamath river during stages of high water has until recently been 
partly diverted to Rhett lake, but this no longer happens. The 
region about the lake is quite arid and few streams enter it. 

Interesting drainage features are associated with the recent 
extensive flows of lava. In such areas there is generally little sur- 
face water, but underground streams are frequent. Rugged lava 
fields stretch from Tule lake south into the upper end of Fall River 
^'alley. Much of this lava at least was formed since the lake period 
and altho vegetation has gained a foothold upon its surface, yet 
the rocks are quite free from soil and exceedingly rough. The 
surface of the flow contrasts strongly with the deep soil and heavy 
forests about it. Fall river bursts out in numerous laige springs 
from beneath the end of the lava flow, and after winding sluggishly 
thru the valley for 15 miles enters Pitt river thru a series of swift 
rapids. The river has a very small locai drainage and never varies 
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in size between winter and summer. Hat creek is h similar stream, 
which enters Pitt river from the direction of Lassens peak. 

The mountains rising from this plateau region are mostly due 
to one of two causes, either the piling up of eruptive material or 
faulting. The physiographic history has certainly been a compli- 
cated one. The older mountains of the region exhibit no regular 
arrangement and have been much modified by erosion. The War- 
ner mountains bounding Surprise valley upon the weiit constitute 
the best example of the Great Basin type of elevations in north- 
eastern California. They extend north and south for about 70 
miles, rising to about 10,000 feet elevation in the highest portion. 
They present a bold scarp to the east and a long gentle slope \ipon 
the west. This fault scarp has been deeply sculptured by erqc^ion, 
and owing to the tuffaceous character of a portion of the lav^f of 
which it is composed, often presents picturesque castellated forpis. 

Recent fault movements appear to have taken place along the 
base of the Warner range. The features produced by similar move- 
ments are to be found over many other portions of this plateau 
region. These consist of long lines of blufiPs extending northerly 
and southerly with scarps 100 to 200 feet high. These perhaps 
more frequently face the west and traverse all but the most recent 
of the lavas. 

The volcanic rocks of the greater portion of this plateau region 
have undoubtedly issued in a molten condition from fissures in the 
crust and not from definite centers like those which result in vol- 
canic peaks. The line of great volcanic peaks stretching from j;he 
northern eiiH of the Sierra Nevada range northward into Oregon 
grew up toward the close of the long period of igneous action, 
probably in the later Pliocene. They undoubtedly vary in age and 
have time and again been modified by new eruptions. Some are 
greatly dissected by erosion while others are comparatively intact. 

Under the greater peaks we will include Mt. Lassen, Crater 
peak, Magee peak, Bumey butte and Mt. Shasta. Lassen peak 
rises to a hight of 10,437 feet and is the center of an exceedingly 
interesting volcanic region. Cinder cone, a little to the northeast, 
was the scene of what was probably the most violent volcanic erup- 
tion in California. Judging from the tree trunks still standing in 
a field of volcanic ffihes, this eruption could not have been more 
than two hundred years ago. 
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Bumey butte is the most perfect of the larger volcanic peaks. 
It rises to a hight of 7,880 feet. 

Mount Shasta reaches an elevation of 14,350 feet being next to 
Rainier, the loftiest peak of the Cascade range. Tho but a little 
lower than Mt. Whitney it presents a far more imposing appear- 
ance owing to the low mountains and open valleys which surround 
it. Strawberry valley at its southwestern base has an elevation of 
3,550 feet and from this valley as well as from others upon the west 
and south the mountain presents an appearance so striking and 
grand that when once seen it can never be forgotten. Its summit, 
snow covered thru the year, with the dark forest encircling it below, 
is ever a feature of fascinating interest. Since the glacial period, 
lavas have issued from its sides, and one stream flowed for more 
than fifty miles down the cafion of the Sacramento river. Small 
glaciers still remain in sheltered depressions. The melting snows 
furnish water for a number of underground streams which ibreak out 
in the cations of the Sacramento and McCloud. 

To the west of Shasta there rises a very perfect cone known as 
Sugar Loaf or Black butte. It towers over 2,000 feet above the 
valley. 

In addition to the great volcanoes already described there are 
hundreds of smaller ones scattered over this region. The large vol- 
canoes have been built up thru a combination of massive flows and 
fragmental material blown out. The smaller ones are almost all 
lapilli cones and generally do not rise more than 100 to 500 feet. 
They have steep slopes and crater-like depressions in their tops. 
They represent the last expiring forces of the volcanic period. 

(To be continued.) 



EARLY CONCEPTIONS CONCERNING THE EARTH 
AND NATURAL OBJECTS 

BY FRED HARVEY HALL CALHOUN 

As far as logical presentation is concerned the science of physi- 
ography is young, a mere child; but in its essentials it is as old as 
Adaia. It had its birth with the first reasoning animal. Low in 
the scale as that animal was, he was nearer to Mother Earth than 
his more civilized descendants. Stones were his weapons, skins of 
beasts his clothing, and caves or earth-holes his home. All that 
he needed came to him at first hand from Nature's abundance, and 
in return he invested all her phenomena with a close personal life. 
To this prehistoric man the rain was the tears of some offended 
goddess, or the milk from the storm cattle. It may not be uninter- 
esting to trace the development of ideas concerning the earth and 
natural objects from such primitive conceptions thru the heroic age 
and the medieval period until with the expansion of mind attend- 
ant upon the Renaissance, is bom a spirit more truly scientific. 

The savage is, in one sense of the word, a true scientist; he is 
not only a close observer, but he is willing to explain everything he 
sees; that he is not always right should not count against him. In 
this groping for causes the primeval man stumbles upon an all sat- 
isfying explanation — the personifying of Nature; the sun, moon, 
stars, and even the stones and sticks of the field are thinking, sen- 
tient beings. Among some savage tribes at the present time a tree 
is never cut down without a prayer being offered to its spirit, for 
the savage expects to meet it some day in the Happy Hunting 
Grounds. 

No natural object has been held in greater reverence among 
savage and half civilized tribes than has the sun. Indeed to the 
most civilized people the sun is almost an object of veneration for 
they recognize that abundant harvests, healthful bodies, and joyous 
spirits are alike dependent upon its beams. To the savage, how- 
ever, the sun means everything. It forms the basis of his religion; 
it regulates his life. Among early races the sun was worshiped as 
the great god and giver of all, and even holds his place to-day in 
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spite of the missionary. The sun and moon are usually regarded 
by savage tribes as good spirits, while night is considered an evil 
demon. Once a day this evil spirit is victorious bnt is vanqaiflhed 
by the snn every morning. Because they believe the evil spirit is 
gaining the upper hand they regard eclipses with the greatest awe 
and dread. They usually assist the sun in his fight by making ter- 
rible noises since the powers of evil are supposed to be very sus- 
ceptible to noise of any kind. In Greek mythology the sun was a 
chariot driven by Phoebus. The story of the eventful ride of 
Phaethon, his son, is a familiar one. There 4s one tribe of Indians 
who, while they recognize the sun as a god, believe that he is not a 
very powerful one for he is tied and has to follow the same path 
year after year. If he were much of a god, they reason, he could 
go across the sky in any direction. 

Another story of the sun explains how there happens to be no 
stars in the daytime. It seems that once upon a time both the sun 
and the moon had children. There came a time when there was a 
great famine in the heavens, and so the moon prox)osed to her sister 
the sun, that they eat their children. The moon hid hers in the 
darkness and said, *'See, I have eaten mine.^' The sun then ate 
hers; but when she saw that she had been deceived, she was very 
angry, and began to chase her sister. Once in a while she catches 
her and bites a piece out of her cheek. By this story the Malays 
explain why there are no stars in the daytime and why we have 
eclipses. 

The moon is not a mass of dead matter. One man, Anaxagoras, 
nearly lost his life for calling it such. It is the homed huntress, 
Artemis, or some other equally beautiful goddess, and many are 
the stories told of it. The sx)ots on the moon have attracted the 
most attention. You remember that Hiawatha] asked Nokomis 
about these spots when he 

'*Saw the moon rise from the water 
Rippling, roundins^ from the water; 
Saw the flecks and shadows on it; 
Whispered, 'What is that Nokomis?' 
And the good Nokomis answered: 
*Once a warrior, very angry 
Seized his grandmother and threw her 
Up into the sky at midnight; 
Right against the moon he threw her; 
'Tis her body that you see there.' *' 
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Some people see a man in the moon; others a man with sticks 
on his back, who has to stand there as a punishment for breaking 
the Sabbath. The people of this generation find there the face of 
a beautiful woman. 

The stars are thought by some Mexican tribes to be birds with 
bright breasts and dark backs. When they face us we see the 
stars, but if they turn their backs they become invisible. When 
a bird flies over the face of the heavens we see a shooting star. 
Then again the stars are the bright nails holding up the sky, or 
the lamps hung out from heaven to light the lower world. 

The savage ideas of the world as a whole are very curious. 
One of the most common beliefs is that the world is supported 
upon the head of a snake. The snake is coiled upon the back of a 
turtle and the turtle swims in a great ocean. When the turtle 
becomes so tired that he can swim no longer he will sink. World, 
snake and all will disappear. The world itself has been believed 
to be a turtle. The heavens correspond to the upper shell, and the 
lower shell forms the home for man. The earth has also been com- 
X)ared to an egg, the yolk being the earth, the white part the water, 
and the shell the sky. The early Scandinavians believed that the 
earth was a great giant, that the mountains formed his bones, the 
soil his flesh, and the rivers his blood. The Chinese believe the 
tides to be the pulsation of the world's blood, and other races con- 
sider them due to the breathing of the earth. 

The sky, among many untutored peoples is looked upon as a 
solid dome of blue crystal; the clouds are believed to be snowy 
mountains. The Aryans had the same word for mountains as for 
clouds; among many nations the clouds are regarded as birds. The 
ancient Scandinavians believed the clouds to be boats flying 
between earth and heaven, bearing the dead from one land to 
another. Their heroes were always buried in boats so as to be ready 
to sail. In Altmark a penny is still placed in the mouth of the 
dead to pay his fare in the cloud boat. 

Where the clouds are believed to be birds, there the lightning 
is the fiery serpent carried home to the young. To this day among 
some Canadian tribes the thunder is thought to be the hissing of 
these serpents. Where the clouds are mountains, the thunder is 
the crash as they come together, or the blow of the hammer of 
Thor or the spear of Odin. 

One of the old Norse songs tells of a mill owned by a giant 
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which turned out an unlimited quantity of gold and silver. The 
mill was worked by maid servants, and in the course of time, after 
the giant became avaricious and worked them too hard, they 
rebelled and ground out hate. This created such a disturbance 
that the whole thing was thrown into the sea by a Norse sea rover. 
It is there at the present day grinding out salt. 

In the course of time from these conceptions there arose a 
more scientific account of the world. This account was not very 
scientific, viewed from, our present knowledge of the subject, but 
it was a slight improvement on the turtle story. The people of 
India, Persia and Egypt believed the earth to be a huge table. The 
sky was made of metal and supported at each of the four comers 
of the table by a stone pillar. It was believed that when this earth 
was being made, one of the gods raised the sky and placed upon it 
the waters of the firmament. The rain was caused by the water 
from this ocean above the sky, and the stars were the lamps fast- 
ened to the under side of the sky to light the world by night. 

The belief that the earth was made of two stories, one for men 
and the other for gods, has given rise to many curious legends. In 
these stories men are always trying to get to heaven and the gods 
are just as often frustrating their endeavors. In a Grecian story 
the giants tried to get to the home of the gods by building a high 
mountain. The gods conquered the giants, burying them deep in 
the earth. At the present day at Mount ^Etna you can see the 
result of their efforts to escape. The Hindoos attempted to get to 
the upper world by means of a tree; the Jews by a great tower; 
the ancient races of Mexico have a story of the building of a great 
pyramid for the same purpose. Our story of Jack and the Bean- 
stalk is another version of the same legend. 

The views held by the early church were much the same as 
those held by the Egyptians. The church fathers interpreted the 
Bible literally. In the Vlth century Cosmas, in a book which he 
called Christian Topography expressed his views of Physiography. 
He believed the earth was a parallelogram surrounded on four sides 
by the sea. Surrounding these four seas were four walls upon 
which the sky was cemented. This was a great improvement over 
the old conception that the firmament rested on four pillars, for 
then the sky might have slipped ofif its supports at anytime. Upon 
the sky the angels lived. Their chief business was to keep the 
stars burning and the earth well watered thru the windows of 
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heaven. Cosmas accounted for the movementfi of the sun by sup- 
posing that at the north was a great mountain behind which the 
sun was carried at night. His theory was widely accepted, but 
some higher critics objected to his disposal of the sun. They 
believed that it was lowered into a great pit at night and pulled 
out in the morning. Ck)smas closes his treatise on the earth by 
saying that not only Moses and the prophets but even the angels 
and the apostles agree to the truth of his doctrine, and at the last 
day every one who does not believe his theory will be damned. 

At the end of the fifteenth century a great discovery took place 
which completely revolutionized ideas concerning the world. This 
was the discovery of America by Columbus, and later the circum- 
navigation of the globe. Columbus was by no means the first man 
who believed that the earth was round. In the middle of the four- 
teenth century before Christ, Aristotle proved that the earth was 
round. Eratosthenes in the third century before Christ measured 
it and found its diameter to be 8,000 miles, a result so nearly correct 
as to be startling; but during the dark ages of early Christendom all 
this was forgotten and the views of Cosmas held sway. 

During the latter part of the fifteenth century there was an 
attempt made to find a water route to India, and the first attempt 
was made by the Portuguese. They endeavored to reach India by 
sailing around Africa. Columbus attempted to do the same thing 
by sailing directly west and never knew that he had gone only half 
the distance but believed he had reached India. The greatest 
trouble these explorers had, was to conquer the terror the common 
sailor of that day had for the unknown parts of the sea. Many a 
bold sailor who was quite willing to brave storms and pirates had 
no desire to fall. into one of the openings into hell which popular 
belief put into the Atlantic at some unknown distance from Europe. 
In a scientific book written in England in the form of a catechism 
about this time, occurs the following gem: "Why is the sun so red 
in the morning?" "Because it looketh down on hell fire." 

The travelers of the fifteenth century knew of the great region 
of ice and snow to the north. They reasoned from this that to the 
south was a region where the ocean boiled and the land was inhab- 
itfid only byHMJumanders. The sailors believed that should they 
once get into the hot zone they would be burned black. Another 
belief was that if they sailed too far away they could not get back. 
They could easily sail up hill but not down. When the belief 
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became general that the world was round, the views of Cosmas 
were replaced by a new philosophy. The earth was taken as 
the center of the universe, and the sun, moon, planets, and 
stars revolved about it. It was the home of man and must be 
the center of things. Around this center of the universe were ten 
transparent spheres. Cemented in each sphere was a heavenly body 
and the sphere and the body was revolved about the earth by an 
angel. The tenth sphere enclosing all was immovable. It divided 
the created from the non-created world and was where Gt)d lived 
and listened to the music of the spheres. Below the earth was 
hell from which the bad angels sometimes escaped and caused 
storms, lightning, hail, and drought. 

Copernicus was the first to attack this theory. Gttlileo fol- 
lowed; and soon the crystal spheres had to go. The sun was made 
the center of the solar system about which the earth and the 
planets revolved. This was not accomplished without a great con- 
flict. Both men were declared heretics and nearly lost their lives. 
The following are some of the reasons advanced to show why the 
earth could not move: 

Men and animals have muscles which expand and contract 
thereby causing movement. Search as you might you would not 
find muscles in the earth and therefore the earth was unable to 
move. They also reasoned that the earth was cold and in all their 
experience they had found nothing cold which possessed movement. 
At last driven to admit that the earth did move, these philosophers 
threw up their hands in despair and claimed the whole thing was a 
devilish arrangement at the best. "For," they said, "angels make 
Saturn, Jupiter, and the sun go round. If the earth does move, it 
must be turned from the center. Only bad angels live there and 
so if it does move it ought not to and no good can come of it." 

This way of arriving at conclusions was characteristic of the 
Middle Ages. Thinkers would stay in their studies and reason 
things out to a satisfactory conclusion without knowing a single 
essential fact in the case. It was not until men got into the field 
and studied the problems in all their bearings that satisfactory 
conclusions were reached. But notwithstanding all the years of 
patient research in the field and in the laboratory there are still 
many imperfectly solved problems —more as yet untouched. A 
complete knowledge of any one science is imx)08sible without a 
complete knowledge of all the sciences. Day by day man must 
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change his point of view concerning new theories, discarding worn- 
out beliefs, looking to the light until, no longer seeing thru a 
glass darkly, he is face to face with the glorious dazzling light of 
truth. 



COMMERCIAL SCIENCE 

BY WILLIAM B. MARSHALL 

Until within a few years colleges and universities confined 
themselves to classical courses. Gradually a demand arose for 
opportunity to study the sciences. College after college made con- 
cessions to this demand, until at the present time there is scarcely 
one of any standing which does not have scientific, civil engineer- 
ing, electrical, mining, chemical, mechanical and other courses, 
each of which is considered fully as important as the classical 
course. Indeed, many colleges and universities owe their present 
fame to the sciences rather than to the classics. 

Agricultural science was among the last to obtain recognition 
in the institutions of learning. To complete the round, agriculture 
and mining, representing the two principal branches of production, 
should be supplemented by commerce representing the transporta- 
tion, manufacture, exchange and use of the materials produced. It 
is to the general subject of the study and teaching of commercial 
affairs, especially from a geographic stand-point, that I wish to 
direct attention. 

Commerce is and ever has been as truly a science as botany or 
physics or mathematics. In fact it is the oldest, or one of the 
oldest, of the sciences, for it originated with the first exchange of 
value for value between man and man. It is a compound or com- 
plex science, because it involves the application of many other 
sciences. It is a science which every day becomes more and more 
intricate in its details, but which always continues to rest upon the 
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same foundations which it has had since men first began dealing 
with each other. 

Altho it is a science, and one of the utmost importance as 
touching man and all that he does, yet it is given no place in the 
educational institutions. It is true that we hear of commercial 
courses in high schools and a few higher institutions, but the com- 
mercial features of such courses mostly consist in type- writing, 
sten(^^phy, book-keeping, etc., and are utterly void of anything 
relating to the great principles upon which all commerce rests. 

In the colleges political economy is the nearest approach to 
anything relating to commerce, but political economy is in the 
nature of commerce idealized. It deals with what ought to be, 
whereas commercial science deals with what is, including a special 
knowledge of the numerous exceptions to the laws as laid down in 
the former science. 

A study of commercial science along the lines which I have 
in mind would investigate man and his doings, and would include 
a general survey of marl's use of nature and of his own powers. 
It would examine the needs of man, and his methods of supplying 
them; his relations to his fellow men, and the relations between 
nations. The raw products of the world, the manufactures, the 
transportation and the use of materials would receive considera- 
tion. It is surprising what little knowledge men of even the 
highest culture have of the articles of everyday use. But few can 
describe the steps thru which wool passes from the time of shear- 
ing until it is turned out a piece of cloth, carpet, blanket, or other 
manufactured article; and very few know how felt, woolen and 
worsted differ from each other. At a recent exposition there was 
exhibited a suit of clothing which was completed in about six 
hours from the time the sheep were put to the sheers. The shear- 
ing, the scouring, the carbonizing, the combing, spinning, dyeing, 
weaving, fulling, teazling, finishing, sponging, cutting, fitting and 
sewing, all were accomplished in the short space of six hours. Yet 
but few pe^ople have any clear idea of the processes involved in 
taking the clothing from a sheep's back and placing it upon our 
own— one of the greatest of the world's^^industries. Few know the 
processes involved in the making of a hat, or a shoe, or in the prep- 
aration of breadstufifs, and yet all these articles Jare in everyday 
use by every man, woman and child. 

A study of commercial science should include as a most 
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important branch a consideration of the habits and customs of 
various peoples. The importance of this is illustrated by the 
methods of a merchant in sending out his men to drum up trade. 
He does not try to sell silks in the slums, nor does he try to sell 
hob-nail shoes in the neighborhoods of affluence; but he studies 
the locality and the people, and he fits his agents and his goods to 
suit the circumstances. So in dealing with the Chinese, for 
instance, we must know something of Chinese habits, tastes and 
methods of thinking, their reverence for the past and their wish 
that things might always remain as they have been for ages. 
Therefore if the Chinaman wishes to buy a kind of scissors that 
will spoil at the first clip, it would be better to sell him what he 
wants rather than to waste time and opportunity trying to persuade 
him that he would be better satisfied with another kind of scissors 
just as cheap and which would last a lifetime. Better let the argu- 
ment follow the sale and be in anticipation of the next sale; or 
perhaps it would be best to leave the matter entirely to the logic 
of events. 

Here again political economy diflFerd from commercial science 
inasmuch as it makes no allowance for racial taste and prejudice, 
the caprice of individuals, superstition, and a host of other qualities 
which determine or modify transactions between man and man. 
From the standpoint of an American, English, French, or German 
political economist, the Chinaman is abnormal because he does not 
wish the latest type of goods. From the Chinaman's standpoint, 
these other nations are abnormal because they do not cling to that 
which met the approval of past generations. The Quaker taste or 
judgment calls for quiet colors; the negro likes bright colors. The 
Dutch like their clothing ample and their shoes heavy; the French 
like their clothing snug and their shoes light. The people of some 
nations decorate their head while the people of other nations deco- 
rate the feet. 

With a sufficiently broad course of study in commercial science 
young men would begin their careers well equipped with a knowl- 
edge of what the people at home and abroad do and how they do it; 
how they live, what they eat, drink, and wear; how they hunt, fish, 
fight, play, and work; how they fetch and carry; how they think 
and act; what they produce and what they consume; how they 
might be made to contribute to the supplying of our needs and how 
they might be induced to take our products. 
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The institution which first introduces a course of study in com- 
mercial science which shall be entirely worthy of the name and 
which shall be exactly gauged to the needs of the times, will attract 
world-wide attention and will be an honored pioneer along the path 
which the others must sooner or later follow. Thus far I have 
spoken of the subject in connection with higher institutions of 
learning, believing that as soon as introduced into the colleges^ 
universities, and normal schools, it will be systematically introduced 
into the elementary schools thruout the country. 

In the meantime teachers in the elementary schools can make 
their teaching of geography more interesting and effective by 
striving to replace the old idea of geography — that it is a 
description of the earth's surface — by the better idea that it is a 
study of the earth as the home of man, and by the use of frequent 
object lessons. If the lesson relate to Mexico, try to have Mexican 
products, garments, utensils, flags, toys, photographs, etc., in the 
class-room, and point out the various ways in which the Mexican 
people come into contact with the people of the United States. 

(To be contintied with a description of the preparation and aae of sereral 
object lessons.) 



THE NILE COUNTKY 

BY MARY E. ANDREWS 

"Now it is not thy fate to see again 

Thy friends, thy stately palace, and the land 

That saw thy birth, until thou stand once more 

Beside the river that thru Egypt flows 

From Jove, and offer hecatombs 

To the everlasting gods inhabiting 

The boundless heaven, ****»» 

—Odyssey, ( Bryant 's Tra nsla lion, ) 

Thus was introduced into European literature that wonderful 
river, the fascinating problem of whose source and overflow was 
only yesterday solved to the satisfaction of the modern world. 

When and by whom it was first called the Nile is one of its 
secrets. Certain it is the ancient Egyptians never knew it by that 
name. They called their country Qimit — the black land; them- 
selves, Romiiu ; and the mysterious stream, the source of all to 
them, was their god Hafi, They called it also loma— the sea. In 
their strange cosmogony the great stream that ceaselessly rolled its 
living flood over the burning desert sands was a branch of the 
celestial river on which the sun boat floated. The cataract at 
Syene was only the last step in the tremendous descent of the 
waters from the realms above. Every year, Isis, weeping for Osiris, 
let fall a tear into the celestial stream, and immediately it swelled 
and overflowed, and the great river carried the flood over Qimit. 

It would seem from the quotation that the Greek poet knew 
this ancient Nile myth; else why should he call it "the river that 
thru Egypt flows from Zeus?" But Homer never calls the Nile by 
name; and in the Pentateuch, also, we find it simply called "the 
river." 

As the geographical knowledge of the Egyptians increased 
little by little, they pushed the heavenly source farther and farther 
south, to a great sea, where were phantom islands, serpents with 
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human voices, dwarfs and giants, and all things strange and mar- 
velous. The myth of the Nile source lingered among the Arabs 
even in the middle ages in the tradition that the mysterious stream 
had its source in Paradise, whence strange branches and fruits some- 
times floattnl down to earth. And to this day, about the middle of 
June, the *'Night of the Drop'' is celebrated with great rejoicing in 
the city of Cairo. 

We can best understand the peculiar conditions that make the 
river Nile possible if we look for a moment at the geological struc- 
ture of its basin. 

The continent of Africa, next to Asia in size, is unique among 
the great land masses in the manner of its formation. Other con- 
tinents have grown by successive additions to nuclei formed in 
early Archean time. Vast accumulations of off-shore or of marsh 
deposits have teen lifted above the ocean by foldings of the earth's 
crust, to be worn down, sunk beneath the water, buried under fresh 
deposits and again uplifted, over and over, until the present form 
has been attained, complex in geological structure and in related 
topographic features. 

Not so, Africa. The whole vast interior, so far as exploration 
has yet revealed, seems to have been lifted bodily above the waves 
in remote geological time, and never again submerged. Wherever 
we go thruout the Nile basin, whether we cross from the Zanzibar 
coast and explore the equatorial lake plateau with Speke and Grant 
and Burton and Stanley, or wander with Schweinfurth among the 
cannibal tribes of Babr-el-Ghazal; whether with Baker we turn 
aside from the main stream and follow the Atbara to the highlands 
of Abyssinia, or continue on up the White Nile to Lake Albert, the 
rocks are the same — granite, gneiss, schist, syenite, i)orphyry and 
their related forms — rocks that si)eak of the earliest formatory 
periods in the history of continent building. It is not until we 
near the borders of the continental mass that rocks of later periods 
are found. In the Nile l)asin it is not until the first cataract is 
reacht^d, Lat. 24° N., Lon. 33° E., that the syenite of the primitive 
continent gives place to sandstone of a later age, to be overlapi)ed 
at Elepliantine by still more recent limestone. It is as tlio the 
creative forces of nature, having once Uocked out this huge mass 
and heaved it up, abandoned it to the chiseling action of rain and 
river, to adopt a diflFerent plan for the making of continents. And 
its people, too, seem (equally forgotten. 
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This geological structure makes Africa pre-eminently the land 
of plateaus and of plateau carved toixjgraphy, with broad, level 
areas lifted high above ocean, and dropping abruptly to lower levels 
that rei)eat the same characteristics. Even the mountain heights 
that rise above the plateau mass are generally terraced slopes, 
ascending step above step to summits blunt, or flat as billiard 
tables. The resulting drainage systems are correspondingly differ- 
ent from those of other continents. In other lands, as a rule, wa- 
terfalls and rapids occur high up in the river's course, or where 
obstruction of the ancient channel by glacial debris has caused the 
stream to seek a new course, as at the Falls of Niagara and of St. 
Anthony; and from these up-stream declivities the river pursues a 
gently descending course to the sea. African rivers are altogether 
different. Rising far in the interior, on the elevated plateau, they 
have long reaches of navigable waters where they traverse the 
gently sloping surface, and drop suddenly from one level to a lower 
one, forming rapids and falls well on in their journey to the sea. 

If we draw a line from a point on the Red Sea coast crossed 
by the parallel of 15° N. Lat. to a point on the Atlantic coast 
crossed by the parallel of 15° S., we shall follow in a general way 
the most important line of descent from the elevated southeastern 
mass of the continent to the less elevated northwestern part. Pass- 
ing the lofty Abyssinian highland, we find the lower interior 
plateau margin all along this line carved into picturesque heights, 
which Schweinfurth calls the Galla Abyssinian Highlands, or the 
Terrace Chain. The line crosses the Nile at Lado, Lat. 5° N., 
Lon. 31° 30' E., where the river, after breaking thru the Latook 
Mountain barrier, leaves the highland interior to wander in inter- 
minable swamps over the lower level, on its way to Khartum. 

From this great plateau three narrow tongues of highland 
extend to the northwest. One, along the western coast, does not 
interest us at present. The second, extending northwest from the 
region of Lake Albert, lower in level than the main plateau mass, 
curves around to the northeast in Dar Fur. It forms the rim of 
Bahr-el-Ghazal basin and the water parting between Nile and Congo 
on the southwest and Nile and Lake Tchad on the northwest. The 
third, a spur of the Abyssinian uplift, tho much lower in elevation 
than the second, extends north between the Nile and the Red Sea, 
sending the torrents that fall at rare intervals down either slope to 
these waters. This Nubian line of heights, together with the low 



266 THE NILE COUNTRY 

Libyan ran^e on the opposite side of the Nile, close in upon it, 
changing the river basin to a simple valley— forming a narrow con- 
duit by which the Imsin communicates with the Mediterranean. 

The great gneiss plateau on which the Nile has its source 
gives evidence of past volcanic activity in the occurrence of lava 
in many places, sometimes forming vast sheets comparable to the 
Jurassic lava floods of Oregon and Nevada. And finally, by some 
stupendous disturbance, or series of earth movements, it has been 
rent from north-east to south-west for thousands of miles, forming 
the Great Rift Valley. This singular depression, first traced by 
Suess from data furnished by explorers, consists of a double line 
of "fissures between which the land has sunk, forming a double line 
of faults, and giving rise to vast chasms and gorges. It begins in 
northern Palestine, where the river Jordan and the Dead Sea 
occupy one of its prof oundest depths. Continuing thence by Wady 
Arabah to the 'Red Sea trough, it is there entered by the waters of 
the ocean. Crossing the African continent from the southern end 
of the Red Sea, at Lake Rudolph, Lat. 3° N., Lon. 36° E., it splits 
into two branches, one south-east, not far west of the mountain 
chain over which Mt. Kenia presides, and the other south-west, 
which crosses the Nile near the entrance of Lake Albert. In this 
western branch lie Lakes Albert and Albert Edward of the Nile 
system, Lake Tanganyika, which in high water drains thru a rift 
in the western wall into a tributary of the Congo, and farther on. 
Lake Nyassa, which sends its waters southward to join the great 
Zambezi. 

Between these two branches of the Great Rift valley stands 
the Uganda plateau, 5,000 feet above the sea; and sunk below the 
level of the plateau lies the basin of Victoria Nyanza, queen of all 
highland lakes the world around.* With an area as great as that 
of Scotland, it lies under the perpendicular rays of the equinoxial 
sun, but lifted almost a mile into the cooler regions of the 
atmosphere. 

Lakes Victoria and Albert, the one spread out on the broad 
gneiss plateau, the other confined between the precipitous walls 
of the Great Rift valley, 1400 feet below, are typical of the two 
classes of lakes found in equatorial Africa: the one expansive in 
outline, with shores sometimes rising in bold headlands, it is true, 

*Lake Superior has a greater area, bat it can scarcely be called a highland lake 
since it is but 602 feet above the sea. 
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yet for the most part low; the other long and narrow, fiord-like in 
scenery, skirted by precipitous heights, rising more than a thousand 
feet sheer above the water into which the splintered crags jut 
boldly out. Victoria Nyanza is a plateau lake; Albert Nyanza, a 
Rift Valley lake, whose characteristic features are shown again in 
Albert Edward Nyanza, Tanganyika, and Nyassa. 

The discovery of these two equatorial lakes, the Victoria by 
Speke in 1858, the Albert by Baker in 1863, gave the final answer 
to the question so earnestly asked more than twenty-three centuries 
ago by Herodotus, the first great European traveler who wrote of 
the Nile. 

"With regard to the sources of the Nile," he wrote, "I have 
found no one among all those with whom I have conversed, whether 
Egyptians, Libyans or Greeks, who professed to have any knowl- 
edge, except a single person. He was the scribe who kept the 
register of the sacred treasures of Minerva in the city of Sais, and 
he did not seem to me to be in earnest when he said that he knew 
them perfectly well. His story was as follows: ^Between Syene, 
a city of the Thebais, and Elephantine, there are,' (he said.) *two 
hills with sharp, conical tops; the name of one is Cophi, of the 
other Mophi. Midway between them are the fountains of the Nile, 
fountains which it is impossible to fathom, * * *.' "* 

As far back as 100 B. C, however, Hipparchus sketched a map 
in which he makes the Nile rise in three distinct lakes. Ptolemy, 
in 150 A. D., repeats the three lakes, placing the two remoter ones 
to the south of the equator, east and west of each other. Edrisi, 
an Arabian geographer of the twelfth century, also shows the three 
lakes, placing the more distant ones side by side, to the northward 
of a range of mountains called the Gebel Kumr— Mountains of the 
Moon. Later reports of Arab and of Portuguese traders all testi- 
fied to the presence of great lakes and lofty mountains in the 
interior of Africa, and the maps of Verrazano and Sebastian Calx^t 
repeat these features. Yet during the seventeenth and eighteenth 
centuries the lakes disappeared wholly from the maps and the 
minds of the European world; and tho **Montes Lunae" lingered 
thru part of the nineteenth century, they, too, disap^x^ared at last. 
It required the painful toil and heroic endeavor of such men as 
Speke and Grant, Baker and Stanley to convince the savfints of 

• Rawlinson's Herodotus. 
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the nineteenth century that the ancient geographers were right in 
the main features of their maps. 

How much of the great gneiss plateau that lies between the 
eastern and western branches of the Rift valley is within the basin 
of the Nile is not yet fully determined. The country to the south 
and east of the great Nyanza has been less explored than that to 
the west and north; but the absence of important tributaries to the 
Victoria, together with the reports of natives, point to the presence 
of enclosed basins which receive part of the drainage of the country 
to the eastward of the great lake. 

From the southernmost point of the Victoria Nyanza eastward 
around to Ripon Falls, where it discharges its waters into the Vic- 
toria Nile, the Shimiyu is the only important tributary entering 
the great Nyanza. The cool springs and copious streams which 
form the headwaters of this river, among the southern highlands 
5,400 feet above the sea and about 5° S. Lat., probably form the 
remotest source of the Nile waters. They are in a rich upland 
region, which soon passes into a beautiful pastoral country that 
stretches to the border of Victoria Lake. Grains, potatoes, beans 
and other upland products are raised in abundance by the natives. 
Large heixls of cattle browse over the rich grassy plains, and 
cranes, herons and other water- loving birds follow the sparkling 
streams. Stanley speaks of weird gray rock piles rising here and 
there, of granite ridges, and low, detached hills, from the summit 
of which beautiful views may be had of the surrounding country. 

The broad plateau that can cradle a lake in which all Scotland 
might be sunk, offers room for many diverse people; and the native 
tribes of central Africa differ as widely as do the various nation- 
alities of Europe or of Asia. From time immemorial Africa has 
been subject to invasion. The level upland that stretches from 
Somali Land to the southwestward offers little obstruction to the 
invader; and tribe after tribe has passed over from Asia, penetra- 
ting far into the interior. The blending of Asiatic with African 
types has given rise to many variations from the original. The 
one distinctively African feature which seems to be retained by all 
is the kinky hair of the typical Negro; but in complexion many 
shades are met with, from coal black and dusky brown, to a color 
differing little from that of dark-complexioned Europeans. Wher- 
ever Asiatic blood has intermingled with African, the natives show 
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a decided superiority over their purely African countrymen, even 
tho the savage nature may have lost nothing in fierceness. 

Stanley's famous cruise in the "Lady Alice" a quarter of a 
century ago (March 8 to May 6, 1875), when he circumnavigated 
the lake in onler to decide the question, so hotly disputed, as to 
whether the Victoria was one lake or five, gave him a panoramic 
view of the country and inhabitants bordering the great fresh- 
water sea. He found the population of the lake shore varying 
greatly as to temper. There were the Wavuma, fine, manly, well- 
made fellows, but treacherous and fierce, riding the waters in beau- 
tiful canoes only to plunder with insolent bravado; the more 
peacefully disposed inhabitants of Namungi Island, who exchanged 
bananas, fowls, eggs and sweet maramba, or banana wine, for 
beads, so dear to the heart of the African savage; the natives of 
Maheta coast, who came to the shore and launched their spears the 
instant the explorers prepared to land; and farther on a boat-load 
of savages tipsy with pombo, the fermented drink of Central Africa. 
At Bumbireh island the brute fury of the savage reached its 
height. There scores of all but naked demons rushed upon the 
explorers, shouting the war cry of Central Africa, "He-hu-a-he- 
hu-u-u-u!'' and attacked them with the savage fury of wild 
animals. 

The many uninhabiteil islands in the lake were a welcome 
refuge from the human beasts that swarmed along the shore, but 
even there the huge hippopotamus, lord of the Nile waters, some- 
times successfully disputed the right of way, while on others 
crocodiles were lords of creation, with multitudes of lesser crea- 
tures for subjects — monitors, lizards, skinks, geckoes, with insects 
of innumerable varieties, from the ever-present white ant to the 
gorgeous butterfly of the tropics. 

The one redeeming spot in all this wilderness where brute 
force reigned supreme was the country of Uganda, lying between 
the Victoria Nile and the Magunga. In this rich pastoral country 
bordering the great inland sea, Speke, who first of all white men 
visited it in 1862, found a people far advanced towards civilization. 
Living in neat grass huts, completely clothed in garments of spot- 
less cleanliness, brave in war yet practicing the arts of peace, the 
Waganda of half a century ago were vastly superior to the average 
African savage; and the Waganda of to-day, under the fostering 
care of Christian missionaries, with its 372 churches, its cathedral 
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seating 3,000 worehiijers, its native missionaries sent to all the 
region roundabout, its workshops where native youths are taught 
useful occupations, is an ever brightening spot in the heart of 
darkest Africa. 

The ruler of Uganda when Speke, and afterwards Stanley, 
visited it, was Mtesa, whom Stanley calls the most interesting 
figure in central Africa. His admiration for the white man was in 
sharp contrast with the brute hostility shown almost universally 
elsewhere. He was a man of keen intelligence and a ix>werful 
ruler. He never tirtnl of listening to "Stanlee'' and of asking him 
questions, and it was his urgent request that English missionaries 
should be sent to the Waganda. 

(To be continued.) 
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IXTRODUCTION 

Wisconsin is a part of the Lake Plains system of the northern 
United States. Like other portions of this system, it possesses an 
undulating topography with comparatively little relief. As a whole, 
Wisconsin is a ix)orly drained region; its area is covered with 
numerous lakes, marshes, and small lacustrine plains. The aver- 
age elevation of the state is 1050 feet alx)ve sea level; it is the third 
in order of elevation among the states east of the Mississippi river. 

The state may be divided into two major slopes — one to the 
north, the other to the south. These two slopes meet in a series of 
ridges, which lie within a few miles of Lake Sui)erior. This arrange- 
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merit results in one slope bein<ir long and gentle, while the other is 
short and steep. 

Each of the two unsymmetrieal slopes has its own peculiar 
topography, which will l)e described later in this paper. There are 
certain features which both possess in common, which may be 
mentioned at this point. The ridges, in which the two slopes meet, 
are composed chiefly of much folded and tilted igneous and meta- 
morphic rocks. On the other band, the rocks which underlie the 
two slopes are sedimentary rocks, sandstones, limestones, and 
shales. In addition to their sedimentary character, the rocks under 
each slope are not disturbed in a noticeable way. Unlike the rocks 
of the ridges, they are not folded or tilted, but lie horizontally or 
nearly so. Again the two slopes are alike in possessing a thick 
mantle of glacial drift, which greatly modifies the original topog- 
raphy of each slope. The arrangement of drift is much the same 
on each of the two slopes, so that they bear a superficial resemblance 
to each other. 

After this general statement respecting the topography of the 
state, consideration will now be given to the two slopes already 
mentioneil. 

THE LAKE SUPERIOR SLOPE 

This slope is the smaller and steeper of the two portions into 
which the state is divided. It begins at the foot of the Douglas 
and Penokee ranges and extends to the shore of Lake Superior. It 
is a comparatively narrow plain, not exceeding fifteen miles in 
average width. Where the slope joins the ranges, there is, 
frequently, an abrupt declivity. 

This cliff is particularly noticeable, because it is not formed, 
as most of the Wisconsin cliffs are, by erosion. It is a fault cliff, 
formed by the movement of rocks one upon the other; the cliff is 
a marked feature of the landscape, especially when viewed from the 
lake shore. 

On the lake side, the plain ends abruptly in cliffs, which rarely 
exceed a height of fifty feet. In many instances these lake shore 
cliffs are composed of sandstone; more often the material is glacial 
drift, for the latter has been deposited in great quantities on the 
sandstone, and buried it out of sight. Portions of the plain have 
been cut off from the mainland and now exist as islands. There 
are a number of these islands; some of them cover an area of sev- 
eral square miles. 



PHYSIOGRAPHY OF WISCONSIN' 273 

Wave action has worn the sandstone cliffs, both on the main- 
land and on the islands; as a result numerous caverns have been 
formed, also the long, narrow, cafion-like chasms, called coves. The 
cliff faces Jire often of great interest, on account of the fantastic 
architecture exhibited by them. 

The streams that cross the slope are usually small ; most of 
them rise on the flanks of the range and flow into the lake, a dis- 
tance of fifteen or twenty miles. The streams meander after reach- 
ing the foot of the ranges. They also cut deep cafion-like valleys, 
with very few branches. These valleys are the only important 
topographic feature on the slope, aside from a few moraines. In 
most cases the glacial debris has been sorted by water; it is, there 
fore, arranged in shoots, as a rule. It does not take a prominent 
part in the making of the topography. 

THE WISCONSIN SLOPE 

This slope is a broad and somewhat diversified plain which 
slopes away from the ranges already mentioned. The highest por- 
tion of the plain is that adjoining the ranges; the lowest portion is 
that adjoining Lake Michigan in the southern part of the state. 
The slopes are arranged radially from the highlands; the streams 
follow these diverging slopes, flowing to the southwest, south, and 
southeast. 

The Wisconsin slope covers an area of fifty thousand square 
miles; its topography is quite simple, speaking in general terms. 
There are many detailed features of interest, but the limits of this 
article do not permit of their portrayal. Many of the more striking 
features are due to river erosion, as is naturally the case in regions 
made up of plains. The most marked single feature of topography 
in the state is the escarpment. There are two especially prominent 
escarpments, namely, the Military Ridge escarpment and the Win- 
nebago escarpment. The first originates near Madison and extends 
to the Mississippi river. It lies parallel to the Wisconsin river, to 
whose erosive action it is due. 

The ridge averages 1200 feet above sea level and is a conspicu- 
ous feature, with its great mural front rising above the general level 
of the Wisconsin valley. The escarpment has retreated some dis- 
tance from the river and now lies fifteen miles away, on the average. 

The Winnebago escarpment is even more conspicuous than the 
Military Ridge escarpment. It begins on Door peninsula, between 
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Green bay and Lake Michip;an ; it extends in a soathwesterly course 
until Lake Winnebago is reached, whence it trends to the south. 
It is still a prominent feature of the landscape on the east shore of 
the lake, opposite Fond du Lac. The rid^e gradually dies out as it 
proceeds southward and finally is lost in the morainal accumula- 
tions in the southern part of the state. Each of the escarpments 
is due to the fact that a soft rock underlies the hard surface lime- 
stones. The soft rock is undermined by erosive agencies, causing 
the hard rocks to break off, thus forming steep clifiFs. The escarp- 
ments keep retreating in the direction of the dip of the rocks. In 
the case of Military ridge this retreat is to the south ; in the case 
of the Winnebago escarpment the retreat is to the east. 

DIVISIONS OF THE WISCONSIN SLOPE 

Six-sevenths of the Wisconsin slope is covered by glacial debris 
of various types. One-seventh of the slope contains no glacial 
material; it is an unglaciated region and is known as the driftless 
area. It is possible therefore to divide the slope into two areas of 
unequal size, on the basis of the presence or absence of the glacia- 
tion. Each of these portions will now be described beginning with 
the unglaciated area. 

The DriftlesB Area. — Tho the driftless area .is comparatively 
small, it is of great significance to the physiographer, because in 
this area is represented in utmost detail the topography and the 
drain^e features that prevailed over much of the state inpreglacial 
time. A brief description of this region is due, not only for its own 
sake, but because it gives a correct idea of the general appearance 
of preglacial Wisconsin. The first and most notable characteristic 
of the region is the peneplain character of the upland surface. If 
a person stands on any portion of this upland, the eye sweeps the 
horizon for miles, meeting only an even sky-line. It is possible to 
look across the country to the horizon in every direction ; there are 
no prominences to cut off the view, as is the case in the drift area. 
Only an occasional butte or monadnock rises above the general 
level of this driftless area. A second feature of the region is the 
presence of deeply incised river valleys. These streams have cut 
deep valleys 150 to 200 feet below the surface of the smooth 
uplands. The sides of the valley are usually steep bluffs, making 
an abrupt transition from the uplands to the valleys. A third 
feature is the mature development of the streams. 
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The head waters of one stream interosculate with the head- 
waters of other streams; every field in the region is well drained. 
The inter-stream spaces are frequently nothing more than narrow, 
winding ridges, scarcely wide enough for the roadway or the rail- 
way, which seeks to utilize these natural roadbeds. The maturity 
of the drainage is shown not only by the complete development of 
the drainage, but also by the character of the streams; they are 
meandering types, which are approaching their local base level. 
These streams swing from one side of their flood plain to the other; 
they are engaged in widening their channels rather than in deep- 
ening them. The* work of planation by the streams has gone on to 




CASTLE ROCKS, CAMP DOl^GLAS, WIS. 

"A fourth feature of the driftless area is the presence of uneroded remnants or 
monadnocks. Where sandstone is the prevailing^ rock, these remnants are castle-like 
buttes or even slender columns." 



such an extent that the region as a whole may be regarded as a 
typical example of a country once peneplained and now well 
advanced toward a second peiieplanation. 

A fourth feature of the region is the presence of uneroded 
remnants or monadnocks. The larger of these remnants are locally 
termed "Mounds.'' The largest of the mounds are the Bkie mounds, 
twenty-five miles west of Madison. The Blue mounds are in reality 
one monadnock with two summits. They cover an approximate 
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area of five square miles, the Bummit of West Blue moand is 1,729 
feet above sea level. This monadnock is one of the most con- 
spicuous features of its kind in the Mississippi valley. The dome- 
like mounds are confined to the southern part of the driftless area, 
where limestone is the surface rock. In the northern portion of 
the area, where sandstone is the prevailing rock, the remnants have 
a different form. The sandstone is more readily eroded, and it is 
capable of taking on more diverse architectural effects than the 
limestone. In this northern part of the area, therefore, the rem- 
nants are not mound-like forms, but they are castle-like buttes or 
even slender columns. These latter types are f6und especially in 
Juneau county. 

These monadnocks and buttes tell an impressive story of 
erosion and degradation. All of the intervening spaces between 
the solitary remnants were once filled with limestone or sandstone: 
nothing remains but a few straggling masses. When one thinks 
of the area covered by this wholesale erosion, the story is all the 
more impressive; it is more striking than that told by such a gorge 
as the Grand Cafion of the Colorado. Many people call the drift- 
less area the "Switzerland of Wisconsin,"' expressing in this rather 
forcible way their sense of its rugged and picturesque scenery. A 
fifth feature of the region is the total absence of lakes and extensive 
marshes, such as characterize other portions of the state. 

The Drift Area. — The drift area is characterized by the presence 
of topography which has been formed chiefly by glacial action. 
There are numerous aggregations of clay and gravel not found in 
unglaciated regions. In a general way there is no such complete 
drainage as that found in the driftless area. There are very few 
broad, deep valleys. 

There is no even upland surface; instead there are numerous 
hummocky hills and elongated ridges. Partly from a topographic 
standpoint, partly from a geological standpoint it is possible to 
divide the drift area into a number of provinces, based on the age 
of the drift found on the surface. A number of successive 
ice sheets passed over Wisconsin; and at least three of these ice 
sheets left deposits to indicate their presence. It so happens that 
these deposits are arranged like shingles, each of the older deposits 
appearing from beneath the next younger deposit. It is proposed 
to name these provinces from their relative position and to call them 
the outer, middle, and inner drift provinces. Tn all probability^ 
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these threi* provinct^s corresix)iul respectively to what are known as 
the Illinoian, lowan, and Wisconsin drift sheets. The division of 
the drift into outer and middle provinces is xx)ssible only in the 
southern part of the state. The writer has had no opportunity of 
studying the older drift north of the driftless area. Unquestion- 
ably careful study would reveal provinces in that region also. 

The Outer Drift Province.— This province is roughly triangu- 
lar in form. It is widest at the state line and tapers gradually 
until it disappc^ars beneath the Wisconsin drift near the southern 
lx)undary of Dane county. 

The bast* of this triangular province is about thirty miles wide 
and lies between the Pc^catonica and Sugar rivers. The total area 
of the province* is about 400 stpiare miles in southern Wisconsin. 

The* to[)ography of this province combines the features of both 
the driftless and drift areas. The drift is spread out in the form of 




SOUTH liNh OF DKVIL'S LAKB. WIS. 
••Masses of drift serve as dams in the preglacial river gorge.'" 

a sheet; this sheet is not continuous, but occurs here and there in 
patches. The drift is not very thick, as a rule. For this reason 
the pre-existing toxx)graphy is not greatly altered by the presence 
of the drift. The valleys are filled to some extent by the drift, 
while the upland surface fre(iuently contains little or no drift. This 
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fact tends to cause less relief than is found in the driftless area. 
There are occasional knolls and ridges of drift; they generally lack 
the definiteness of such accumulations in the later drift deposits, and 
merge gradually into the surrounding plain. There are few abrupt 
transitions, such as one sees in the morainal accumulations of the 
Wisconsin epoch. There are no such continuous ridges; there are 
no true eskers, kames, kettles, or drumlins, such as are seen in the 
later glacial accumulations. These occasional knolls of drift have 
some effect upon the topography, but they are not numerous enough 
to have a very marked influence. The drainage is quite mature in 
this province; the rivers do not seem to be diverted from their 
original courses. There are no lakes and very slight evidence of 
lacustrine plains. 

The Middle Drift Province.— This province is confined almost 
wholly to Rock county. It is quadrilateral in form and covers an 
approximate area of 800 square miles. The drift is thicker than 
in the outer province, but it is not so thick as to wholly obliterate 
the preglacial topography. Preglacial valleys, notably that of 
the Rock, are a feature of the topography. Masses of rock, l)elong- 
ing to preglacial topography, rise thru the drift in many localities. 
The drift tojxjgraphy is much more evident than in the outer 
province, and there are a great many more glacial hills. They 
have stronger relief and a corresjxjndingly greater effect upon the 
topography. Well developt^l morainal ridges occur; the moraine, 
which the author calls the Beloit moraine, is an example. This 
ridge extends from the west bank of the Rock at Beloit with few 
interruptions to the neighborhood of Evansville, where it is buried 
l)eneath the wash from the Wisconsin moraines. Associated with 
the Beloit moraine at several points, especially in the neighborhood 
of Footville, there are gravel hills, known to geologists as kames. 

Within the Beloit moraine, a few miles to tlie east, are found 
a series of smooth oval hills, known to geologists as drumlins. 
Drumlins are common in the inner drift province, but are very rare 
in the middle province. The drumlins of the middle province are 
located chiefly about the town of Clinton. In this particular 
locality the hills are low and of small size, retaining, however, the 
characteristic drumlin outlines. The longer axis of a drumlin is 
parallel to the direction of ice motion, and the arrangement of the 
drumlin axes in this region shows that the ice moved west. 

Rock river flows thru the midst of the middle drift province. 
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It is an ancient stream, which had eroded a wide and deep channel 
before the coining of the Pleistocene glaciers. This channel 
became the runway for waters coming from the melting glaciers, 
this being especially true during the melting of the Wisconsin 
glaciers. Vast quantities of sand and gravel were carried down 
Rock river valley at the close of the Pleistocene by the swollen 
streams of that time. North of Janes vi lie this material accumu- 
lated to such an extent that the river was forced to abandon its old 
channel and seek a new one. At Janesville the Rock returns to its 
old channel, tho it is filled to a large extent with debris of glacial 
origin. This gravel-filled valley is a striking topographic feature 
— the most striking individual feature in the province. It is a 
great, flat, fluviatile plain, composed of sand and gravel, which 
extends from the inner drift province to the Illinois- Wisconsin line 
and beyond. This valley train is between three and four miles 
wide— its length in Wisconsin being twenty miles. This flat 
expanse of gravel is trenched by streams; and wherever this has 
happened a well defined terrace exists. At Beloit the terrace is 
thirty feet above the river. It should be remembered that tho this 
gravel train crosses the lowan, it is really of Wisconsin age. Lakes 
do not occur in this province, but lacustrine plains and abandoned 
shore lines are found. 

The Inner Drift Province, — The Wisconsin ice sheet was the 
most active of the series and left behind it the greatest amount of 
glacial material. This debris, in most localities in Wisconsin, is 
so abundant that it buries^ all the preglacial topography so deeply 
that it has little influence on the present topography. It is so 
abundant that the preglacial stream-courses are filled, and as a 
consequence every stream is flowing in new channels, made in 
postglacial times. Innumerable lakes and marshes alx)und, being 
the most characteristic feature of the topography in most portions 
of the area under consideration. The glacial hills made by the 
Wisconsin ice sheet are much more prominent than is the case with 
the earlier ice sheets. In a majority of instances, much of the 
present relief in eastern and northern Wisconsin is due primarily 
to glacial action. Most of the area under consideration is char- 
acterized by the presence of prominent ridges and knolls called 
moraines. 

Adjoining Lake Michigan there is a narrow strip, which has 
evidently been covered with water in recent time. The topography 
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is flat and without much relief. It is best to make a division of 
the inner drift province into two subprovinces, the morainal sub- 
province and the lacustrine plain subprovince. 

The morainal subprovince. — This subprovince includes about 
three-fourths of the area of the state. Its chief characteristic is 
the presence of numerous moraines, which are arranged in a series 
of loops. The reason for this looped arrangement is that the ice did 
not mlvance with an unbroken front, but came in a series of lobes. 
In all probability these lol)es did not advance simultaneously, but 
some culminated before the others. The ice lobes have received 
names, such as the Superior lobe, Chippewa lobe. Green Bay lobe, 
and Michigan lolx?. The Michigan lobe sent off a minor lobe, 
which the author calls the Geneva lolx*. This latter lobe, tho small, 
made some of the most characteristic topography in the state. It 
was about thirty miles wide. 

The toix)graphy of the interlobate moraine differs from that of 
other portions of the terminal moraine. The interlobate moraine 
is characterizinl l)y long ridges that run parallel to the general 




IN THE UPPER NARROWS OF THE BARABOO RIVER. A PREGLACIAL GORGE. 

direction oi* the let* motion. They are frequently called "Hog- 
backs'' by people in the region in which they occur. Washed 
deposits of gravel and sand in ridges similar to eskers are also fre- 
quent in the interlobate moraines. Other portions of the terminal 
moraine are characterized l)y a hummocky topography, in which 
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the round hills known as kames are very abundant. Within the 
terminal moraine there are numerous other moraines like the outer 
one, except that they are not so well developed, as a rule. Usually 
these inner moraines, or moraines of recession as they are called, 
are concentric with the the outer moraine. This is not always 
true, especially among the moraines of the later portion of the Wis- 
consin epoch. Immediately in front of the terminal moraine of the 
Wisconsin epoch, the topography is usually quite flat, forming 
what are called prairies. In many cases these prairies are lacustrine 
plains, which were formed when lakes stood in front of the ice. In 
many cases they are, in part at least, due to wash from the moraine, 
which accumulated in great beds. A fine example of this type of 
plain is seen near the junction of the Green Bay and Geneva lobes, 
in the western portion of Walworth county. Here vast quantities 
of gravel and sand were washed from both ice lobes into a common 
channel, from whence it spread out into a great gravel plain. This 
plain is at the head of the Rock river gravel plain. 

Another marked feature of the inner drift topography is the 
presence of numerous hills, known as drumlins. These are smooth 
hills of till with axes in the direction of the ice flow. The drum- 
lins are mainly confined to the region covered by the Green Bay 
ice lote. They are most abundant in the region between Madison 
and Watertown. They occur by thousands in Dane and Jefferson 
counties. If this region be studied as a whole, it will be seen that 
the drumlins do not all lie parallel to each other, but that they 
exhibit a radial arrangement of their chief axes. This is due to 
the fact that the Green Bay ice lobe had an axio-radiant flow, 
which in turn caused the drumlins to lie in their present position. 

Few of the glacial hills known as eskers have Ix^eii observed in 
Wisconsin, tho a few are found, especially in drainage ways. 

The most characteristic surface feature in the glaciated region 
of W^isconsin are the lakes and swamps and lacustrine plains. The 
distribution of the terminal moraines can be premised by the occur- 
rence of lakes and swamps. As has been not(»d the outer drift 
province contains no lakes or lake beds; the middle drift province 
contains no lakes, but lake beds are distinguishable. In the inner 
drift province, lakes are alnmdant, tho many of them have disap- 
peared in whole or in part. Most of the lakes occur in close con- 
nection with moraines. Usually thes(? are small, tho a number of 
these kettle lakes may coak»sce and form a gootl sized, but very 
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irregular, lake. Some of the larger lakes like Winnel>aMjo, Green, 
and Geneva, are not true morainal lakes, but occur in preglacial 
valleys, which have been partially clogged up by glacial debris. 
These lakes tend to l)e long, narrow and deep; the underlying rocks 
may crop out on the banks of the lake forming cliffs. In some 
cases the lake has recinled from its former extent, leaving wide, 
lacustrine plains to show the former extent; this feature is well 
shown on the west side of Lake Winnebago. The smaller lakes of 
the state are in all stages of deterioration. There is no lake which 




ALONG THE BARABOO RIVER, WISCONSIN. 

does not show evidi»nce of retreat, but the rate of disappearance 
varies in different cases. In many instances, the lake has wholly 
disappeared, leaving only an extensive swamp, as the Horicon 
marsh for example. In other instances there has ])een but slight 
withdrawal, as in the case of Lake Geneva. Most of the lakes are 
filled with acjuatic vegetation, which portends thes^Deedy extinction 
of the lake. 

The lacustrine plain area. — This area is a narrow strip that 
borders the shore of Lake Michigan. It has been traversed by 
glaciers as the remainder of the region has b(*en, but its topography 
is different than the drift region, because it was subsequently cov- 
ered by the waters of the lake. This took place during the retreat 
of the ghicicir. As the ice retreated, a lake was formed in the basin 
of the present Lake Michigan. This beginninii: lake is known to 
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geolc^sts as Lake Chicago. Several stages of lake history suc- 
ceeded this stage, in some of them the lake being much greater in 
areal extent than now, and flooding the present banks for a few 
miles to the west. In some of these expanded stages the lake stood 
long enough to make well defined beaches and other shore marks. 
Sufficient debris was carried in and distributed to form a lacustrine 
plain. 

This area, tho somewhat elevated above the lake, possesses a flat, 
prairie-like expanse with but little relief, and is often poorly 
drained. There are no marked features about it. The most interesting 
characteristic is the presence, occasionally of lake terraces or 
beaches. The streams that cross this area are for the most part 
sluggish rivers that have cut down close to the lake level, forming 
in some instances deeply incised trenches. They sometimes show 
a tendency to flow parallel to the lake for some distance, before 
they finally succeed in breaking thru the shifting bars; this is 
notably the case with Pike river. 

SUMMARY 

Wisconsin is a part of the Lake plain system of the northwest. 
It is divisible into two slopes, one sloping toward Lake Superior, 
the other toward the south. The latter slope may be divided into 
divisions on the basis of the presence or absence of glaciation. The 
unglaciated portion is called the driftless area, and covers about 
10,000 square miles in Wisconsin. It is characterized by the total 
absence of glacial material; also by the absence of disarranged 
drainage. The region has a flat upland surface, in which deeply 
intrenched streams meander. The drift area is divisible into a 
number of subdivisions based upon the age of the drift. 

The oldest of these is the outer drift province, which is char- 
acterized by feeble development of glacial topography. There are 
no lakes and no clearly defined lacustrine plains. The next oldest 
deposit is the middle drift, which has better developed glacial 
topography than the first, and distinct moraines and drumlins 
occur. Old lake basins are still visible, tho no lakes are found. 
The youngest of the provinces is the inner drift province. Glacial 
topography is well developed in this area, especially moraines and 
drumlins. The eastern portion of this area has been covered by 
the waters of the lake, and this has caused a lacustrine plain topog- 
raphy along a narrow strip of the lake shore. 



EDITORIALS AND NOTES 

1»jj^ An important part of the work of the teacher of 

Gcc^phical geography is to acquaint his pupils with the 

leading facts pertaining to the relation between 
the activities of man and his geographic environment. Think of 
the scope of the subject, of the limited range of observational 
study, and then of our ecjuipment for carrying on the work. To 
accomplish the desired result the average teacher still depends 
largely upon words. 

There should be a greater effort made to bring the actual con- 
ditions of the real but unseen outer world before the children. One 
means of Imnging about this result is thru the use of the geo- 
graphical cabinet. This should be a part of the equipment of 
every school, and as far as possible the children should furnish the 
materials. From the industrial standpoint these materials will 
consist of raw and manufactured products of world-wide impor- 
tance, in their various stages or ccmditions; pictures illustrating 
those not to be obtained, as well as pictures of the industries which 
these commodities give rise to. With maps before them, the pupils 
can trace th(» distribution of a given product, the necessary condi- 
tions as to soil and climate, — if it be a vegetable product, — ^the 
manner of cultivation and preparation for market, and the lines by 
which it is exported. This illustrative material forms the most 
rational and interesting basis for the study of industrial conditions. 

The cabinet should also contain pictures of people of other 
lands, pictun*s of their homes, articles of dress, toys, coins, pic- 
tures illustrating means of conveyance, etc. These will give force 
and value to the study of political and social conditions. 

A ix)int of vital importance is that the pupils should be 
encouraged to obtain the materials themselves. They will draw 
upon store, mill, factory, forest, farm, and mine. They will enlist 
the aid of parents and friends; they will secure much valuable 
material in th(» form of loans. Using the cabinet as a starting 
point, int(^ns*4y interesting work can be done in comparative 
geography. 
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Prom this line of work it is easy to develop the thought that 
there must be a division of labor; that all must be engaged in some 
line of work, and that all forms of honest labor are ennobling. The 
pupils will discover that nations and individuals are dependent 
upon one another, and that diflFerent geographic conditions natu- 
rally result in different social conditions. This will create sympa- 
thy and respect for people in all walks of life and in all countries, 
and will lay a foundation for that broad patriotism which recog- 
nizes the whole world as one's country and all mankind as 
one's kin. J. F. C. 

Illusuative One feature of primary geography to be empha- 

Material on sized in the future is the child life of typical races 

Race Life Qf ^j^^ world, especially those which illustrate the 

control exercised by climate and the strongest physiographic sur- 
roundings, and those which embody the characteristics of different 
periods of race development. Since the days of Jane Andrews, 
sketches and stories adapted to children have multiplied for this 
purpose, and there are many valuable books for the teacher, such 
as Little Folk of Many Lands. There is still room for the provision 
of better pictures to illustrate such sketches, but the greatest need 
is for objects and models illustrative of other modes of life than 
our own. Some of my primary assistants gather in from the 
homes of their city pupils curios from Japan or China, and Eskimo 
or Indian implements, for use in such lessons; but this material 
cannot be depended on, and seldom includes the plain implements 
and utensils of every-day life. There is needed in every system of 
schools sets of specimens to illustrate the life of a dozen typical 
races. These should include a model of a house, and models or 
specimens of enough tools, articles of wearing apparel, etc., to give 
a clear basis, in connection with related photographs and stories, 
for the simple generalizations to be developed. Some members of 
the Bureau should be able to offer such exchange collections illus- 
trative of the life of Plains Indians, or of Pueblo Indians. Others 
may have missionary friends abroad who would prepare and send 
home say twenty-five sets of specimens illustrating Chinese or 
Japanese life, life in the South Sea Islands or in Africa. These 
could then be listed in the Bulletin for sale at a price which would 
fully repay the trouble of the collector as well as the actual expense 
incurred in procuring the specimens. P. E. 




ElIT i:AL> AXD SOTES 

An :=Lii>rtA:it *r^x:ntphical contributioD to the 
Pr»^i::Lj:5 of th«^ Xational Edacational Asst^- 
!*.•: zi ^45 :Li- pBF>*r entitled "'The Relation of 
Pl}< -^l «T-:«jr-.riy v « ►th^-r Sj-i^nce Subjects/' by Professor 
W:_,-zi H-.m:.:- X rt. n, C:trT.-II Coli-ire. Iowa. The anthor pre- 
&-:.t5 h* «-■ ;-i-t fr ri: :L*- star. : print of the ireolosrist, making a 
§•' n-'-^L i: r r:«i : '^ir ji^it »:\ tim that moilem physical geography, as 
a ^ i-n >-. «-i5 tl- w rk -.f th^ t!v^x«>^5t and not of the traveller. 
:L- -x;I:r»-r. Lz-r tL- *r-»xr^^pb«-r. Professor Norton's argument is 
to :h»- »-5---t :Lit tL-- >:''»;V-«*t has he»^n restricteti to the study of 
1.1!. '.: -mis, h •!.::._' t::*t it i> s-? reijanied by Penck. Boulangier. 
•i- Lij j.i!v:.t. >';i.-.n. :\:A D ivis. Notwithstanding that the consid- 
frit:»:i of I ii. if».»rn;s is an overlap-land between descriptive 
L:^<»Lrriihy aix : i:^-. 1 tjv. Prjfes-^r Xorton takes the ground that 
this a-^i^t of th^- >':hwt should be taught under the head of 
ir*^^«-*ir>'. th^ sfady whi<-h i-^^-^^-ss*^ the easier approach, the greater 
e«»h*'rv'ii«v. th^^ l»r-ttt-r pr»^>*-ii tuition, and the lanrer view. In other 
won Is. ir»^:>loi:y s^ts thr- o^ntent which it shares in proi)er persptH*- 
tivf* with treoirniphy. Professor Norton also takes the ground that 
l>oth physiojjraphy and meteorology, while necessary and pertinent 
to t^Kicatioiial syst^-ms. should not be included in the domain of 
physical gt^ogniphy. earh beins: a science in itself. 

Professor Norton plea<ls for a thoro course in physical 
gfK)gniphy together with more ''regional" geography, such as has a 
place in German schools, concluding with meteorolc^y and geology. 
He t<ikes the ground thai these, as earth sciences, should form a 
line of studies so closely articulated that they may be considereil 
the vertebral column of secondary instruction. 

In discussing this paper Mr. J. W. Redway said that were he 
required to define the term ''physical geography" he should feel 
the requirenuMit one of l:)ewilderment. From the standpoint both 
of science and logic he l)elieved that the limitation of the subject 
set by Professor Norton was correct. But considering the chaotic 
condition of courses of study it is often necessary to be illogical 
Th(* fundamental principles of physical geography include those 
which Ix^long also to astronomy, to meteorology, to geology, and to 
physics. In order to understand the laws of climate the pupil 
must 1k» familiar with some of the principles of astronomy, and 
thoHO an* more conveniently set forth in the pupil's text-book than 
in a flc^parate volume; and so also with certain principles of the 
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geography of the air, and the physics of the earth. It is more 
economic of time, and more convenient to be illogical and include 
them in the pupil's text-book. 

In geology, what Professor Norton rightly terms the overlap- 
land is rather more perplexing to the teacher of physical geogra- 
phy. The study of physiographic forms is just as essential in the 
one science as in the other. The study of the flood plain, for 
instance, is an essential feature even in elementary geography, but 
the knowledge of it that does not include its origin and evolution 
is not of much value. Some of the principles of stratigraphy and 
historic geology are also essential to the study of physical geogra- 
phy, and the teacher must take the choice between supplementing 
it or omitting it, if the necessary matter does not happen to be 
contained in the text-book. 

The introduction of the man element into geography has 
begun a revolution in the teaching of the subject, and the latter is 
pointing to a very definite end — namely, that regional geography, 
physical geography and meteorology are all correlated departments 
of earth science fundamental to geology, and that the latter is 
incomplete unless applied to economic geography. 



The following is part of a letter received from 
A Univerthy Afloat Mr. William B. Marshall, former curator of natu- 
ral products in The Philadelphia Commercial 
Museum. His suggestion will certainly meet with the hearty 
approval of geographers. Space for discussion of the subject is 
gladly offered in The Bulletin. 

••••In discnssiog my recent address before the Chicago Academy of 
Sciences, Dr. Chamberlin of the University ot Chicago, president of the Acad- 
emy, said he thought it quite probable that in the near future the methods of 
transportation would be so improved and cheapened that pupilscould by travel 
study the actual topography of the states and countries. This thought touches 
very closely upon one that I have had in mind for many years, and I write to 
you now to suggest that you open up a discussion of the question in the next 
issue of your Bulletin. My idea has been that some one of the wealthy univer- 
sities, or a combination of several universities, could control and run a steamer. 
The expense would, of course, be great, but the advantages to be gained would 
likewise be great. In this day of Rockeiellers, Camegies, Armours, Stanfords, 
etc., finances should be no bar to an enterprise which promises educational 
advantages proportional to the outlay. A university afloat would have many 
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advantages over one stationary. History, geography, languages, commerce, 
art, architecture, and other subjects could be taught in their homes, so to 
speak. To me it seems that a course of observation by travel should be con- 
sidered an essential feature of every great university. 

Very tr^ly yours, \Vm. B. Marshall. 

Philadeli'Hia. July 15, 1901. 

Valleys Another traveler has found and described valleys 

in the Chicago formtHl in the ^ood old way that valleys had l)efore 

Record-Herald there was a science of physiography. Mr. Wil- 

liam E. Curtis, writing from Norway to the Chicago Record- Herald 
of August 10, says: *'The western coast of Norway was once a 
mighty rock, a long single mountain of granite, which has been 
split into many sections, and the sides of the canons thus create<l 
have been worn smooth by the waters that have been poundini 
against them for millions of years." Later he says, '^Geologists 
declare that all these fjonls have been carved out by glaciers" -but 
he evidently doc^sn't believe it. 

Let us hoix* that in another generation or so travelers will 
have learnwl how valleys are formed, and will let these cataclysmic 
chasms drop into the background along with the nixies and kobolds 
that once inhabited them. 

Adams' Commercial Geography, recently an- 
Commercial nounccd by the publishers, D. Appleton & Com- 

*^**^^ ^ pany of New York, deserves the hearty welcome 

it is receiving from teach(*rs and suix»rintendents. It is very can^- 
fully and accurately writt<ui, and contains numerous well-chosen 
illustrations, maps, and diagrams. The book can be strongly 
recommended to every progressive teacher of geography. 

Civil Govern- On the 4th of July, Judge Taft took the oath of 

ment in the offici* as the civil governor of the Philippines. Out 

Philippuies ^£ twenty-seven provinces only five remained 

under military control. The chief l)one of contention has been 
the continuance of the friars in power. But it is reported from 
Rome that these friars will be gradually withdrawn, and priests 
from France aixd from America will be sent in their places. 

The civil commission has called for hundreds of American 
teachers, and they are being sent out in large numbers. Their 
contracts call for three years service. 
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The value of careful sanitation in tropical cities 
yT*"f^^"'"* is well illustrated in the fact that in the last year, 

for the first time on record, there has not been a 
death reported from yellow fever in Cuba. The discovery, by our 
surgeons, that the disease is carried by the mosquito, makes it 
possible to combat the disease with some certainty of success, 
instead of blindly, as heretofore. It now seems to be definitely 
established that there is no infection direct, that fever patients may 
be cared for with impunity anywhere, provided only that the mos- 
quito is exterminated, and the battle is on ap:ainst the insect. This 
progress in the etiology of the disease is of the utmost importance, 
not only for Cuba, but for all tropical ports, and in a commercial 
as well as in a purely sanitary way. 

Dr. Ida Kahn, a native of China, and one of the 

GmSavery first Chinese women to receive a college education 

outside of her native country, contributes a very 

interesting article to the Independent of July 11, 1901, We quote 

some paragraphs. 

**Slavery exists in China, and that to an appalling extent. So 
far as my observation goes, the girls of China furnish the victims, 
and the boys but very seldom. * * * True, the little slaves are not 
often obtruded upon your notice. You may gaze up and down all 
the streets without seeing one. * * * Who are the i^eople that use 
slaves in China? I may answer, the rich people who regard them 
as indispensable as so many pieces of furniture. Accordingly they 
furnish them to each daughter of the house in quantity and quality 
corresponding to the length of the family purse. The daughter 
carries them to her future home as part of her dowry. * * ♦ The 
middle classes use the slave girls because they cannot afford serv- 
ants, and the poor people use them as a means of getting rich." 

Baron Adolf Erik Nordenskiold died at Stock- 
Nordenskiold holm, August 12, at the age of 69. He was one 

of the greatest of a long line of Arctic explorers. 
He made his first voyage in 1858, and in 1861 had charge of a 
party measuring an arc of meridian in 8pitzbergen. But his most 
famous voyage was that of the "Vega'' in 1878-9, with King Oscar 
as patron, and with the purpose of charting the northeast passfige. 
'^This voyage is one of the most interesting in Arctic history, and 
it alone would entitle its commander to imperishable fame." 
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The second son of the Emperor of Korea, Euiwha, 
Royal Koeeaos j^^g ^^j^ ^ gtudent in the Roanoke College, Vir- 

ginia, since March, with two of his companions, 
and they are making very good progress in English. 

— The Independent, 

Gen. Wood reports that the latest Cnban sugar 
Sugar in Cuba crop, which is a large one, was grown on only 

eight per cent, of the entire area of sugar land. 
This is very significant as to the future of sugar in Cuba, and in 
this country as well. Java last year led the world iu the production 
of sugar cane, with an output of 722,000 tons. Cuba followed with 
395,000 tons, Louisiana coming sixth on the list. But it must not 
be forgotten that beet sugar is gaining very rapidly on cane, and 
last year only one-third of the world's sugar came from sugar cane. 

In 1885 Lord Cromer inaugurated extensive 
Controlling engineering works in upper Egypt for control of 

the flood waters of the Nile. Great dams have 
been building at Assuan and Assiut. These works will be com- 
pleted the coming year, and long reaches of rich bottom land along 
the middle Nile will be able to produce two crops annually, instead 
of one, as the flood waters, being ponded back, can be liberated in 
canals for use in irrigation. 

Now a further extension of this control is planned, the inten- 
tion being to make catchment basins of some of the large lakes in 
Abyssinia and at the sources of the great river. 

Manufacturing plants are increasing more rapidly 
. ?* g th^ ^^ Georgia than in Massachusetts. During the 

first six months of this year 1,818 miles of railway 
were laid in this country, of which 1,275 were laid in the South. 
The sudden leap of New Orleans to the rank of second city of 
exports in the United States cannot be accounted for on senti- 
menUd grounds. Trade moves inexorably along lines of least 
resistance. The exports from New Orleans during the fiscal year 
of 1900 were over $115,000,000. So far this year they are already 
$122,000,000. —The Independent 
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ARIZONA 

fA. J. Mathews, Tempe. 

CAUFORNIA 

♦ S. H. Cohn, 120 W. Oak st., Stock- 'f T. E. McCarty, Placerville. 

ton. ^t Effie B. McFadden, 901 Powell St., 

♦ H. W. Fairbanks, Berkeley. San Francisco. 

t Alice A. Gates, San Rafael. f Anne Mcl^nahan, Bmceville. 

t F. W. Hooper, Etna Mills. * E. I. Miller, Chico. 

* H. L. Lunt, Riverside. j- Mrs. Julia C. Sherwood, Lower Lake. 

i CANADA 

*t John Alexander Dresser, Richmond, • H. J. Silver, 94 St. Urban street, 

Quebec. Montreal. 

t Arthur D. Fox, Shag Harbor, N. S. *t Wm. Ward, 131 Division street, 
*t O. E. Leroy, Montreal. Kingston, Ontario. 

CONNECTICUT 

•+ Josephine Coyle, Waterbury. f Mary R. Davis, Bridgeport. 

COI.ORADO 

*+ George Lyman Cannon, Denver. *t Charles V. Parker, Trinidad. 

FLORIDA 

t C. L. Hayes, De Funiak Springs. 

II^UNOIS 

*t Mrs. Margaret S. Fitch, 1803 Barry f Teachers' Library, Board of Educa- 
Avenue, Chicago. tion Rooms, Joliet. 

•f F. W. Plapp, 2649 N. 42d avenue. 
Station 35, Chicago. 

INDIANA 

• W. J. Machwart, Muncie Normal * Will. A. Myers, Fortville. 

City. 

IOWA 

• Arthur E. Bennett, Fayette. "f Howard E. Simpson, Columbus 
*t Horace T. Bushnell, Davenport. Junction. 

KANSAS 

•O. P. Barnes, Leavenworth. * J. D. Orr, Fort Scott. 

KENTUCKY 

t M. E. Marsh, Berea. 
8 
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MASSACHUSETTS 



t Lyman R. Allen, North Adams, 
t Carrie M Bassick, East Saugus. 
* F. P. Gulliver, Southboro. 
t Mary E. Harris, 167 Welles Avenue, 
Dorchester 



• E. T. Austin, Owosso. 

* R. D. Calkins, Mount Pleasant. 
*t E. E Ferguson, SaultSte. Marie. 
*t Lee Hornsby, Williamsburg. 



t Marg. J. Ames, Alexandria. 

t Anna Amundson, Traverse. 

t Ida Amundson, Tracy. 

*t Emily Anderson, 204 West 6th st., 

Dulutb. 
t A. E. Anderson, Kensington, 
♦t Mary Arntsen, 423 9th Avenue E, 

Duluth. 
*+ Nettie L. Asp, Two Harbors, 
t Blanche Atkins, 2115 Fremont Ave. 

N, Minneapolis. 
+ Imogene Austin, 507 Lake Avenue 

North, Duluth. 
*t C. H. Barnes, LakeCrystal. 
*t Martin A. Beatty, Rochester, 
t Benedictine Sisters, 3d Street and 

8th Avenue, North St. Cloud, 
t Mrs. Minnie Blakeslie, Marshall, 
t Delia A. Blodgett, Luverne. 
t Henry J. Bochel, Albany, 
t Wm. A. Boerger, cor 7th St. and 14th 

Ave., South, St. Cloud, 
t George R. Borchardt, Madison. 
•f Emily Brown, cor 6th and 42d Ave, 

Duluth. 
* Harry E. Canfield, St. Charles, 
t Ruby Cleveland, Canby. 
t Maud Carpenter, Royal ton. 
t Ida B. Cass, Pipestone. 
*t Sister Catherine, Duluth. 
t Joel A. Childs, Ortonville. 
t Inez Coyle, Marshall. 
fXillie Crouse, Hallock, Minn, 
t B. L. Crow, Clarissa. 
*t Mae Cummings, 1720 E. Sup, 

Duluth. 



•f Arthur P. Irving, Ayer. 

t Jessie B. Kemp, Athol. 

•f Winifred Miller, Amesbury. 

t C. E. Stevens, Stoneham. 

*t Alfred Turner, Turners Falls. 

MICHIGAN 

*t Eugene La Rowe, Hancock, 
t E. M. Ledyard, Sterling. 
•f V. G. Mays, Newaygo. 
t Alice A. Warner, Menominee. 

MINNESOTA 

t Lura Cutting, Woodstock. 

*t Sister Directress, Sacred Heart 

Institute, Duluth. 
t Nellie Donohue, ClonUrf . 
t Gertrude Eaton, 302 Mesaba Avenue, 

Duluth. 
t Leland J. Parmer, Airlie. 
+ William A. Fearon, St. Cloud, 
t E. F. Fink, Willmar. 
*t Kathryn M. Fink, 8 W. 5th, Duluth 
t Minnie E. Fisher, Canby. 
t May E. Fitzgerald, De Graff. 
*t Blanche Elliott, cor. Lake Avenue 

and 5th Street, N. Duluth. 
t A. E. Ethen, Saint Cloud. 
t Franc A. Ensign, 2802 West 3d St.. 

Duluth. 
t Dessie M. Evans, Tracy, 
t J. C. Eversman, Gilman. 
•tEUzabeth Farrell, 1517 S. 4th St., 

Duluth. 
t Bell W. Forbes, Marshall, 
•f Scott A. Foster, Duluth. 
t Nina F. Friend, Litchfield. 
* James T. Fuller, Mantorville. 
t Laura Gaffney, Beardsley. 
*t Ella H. Grieser, 319 South 14th 

Ave., E. Duluth. 
t Ina M. Griffith, Lake View, 
t T. E. Grae, Biwabik. 
*t L. S. Graves, Elba, 
t May L. Hatfield, St. Charles. 
t Lena Hangerud, Hogan. 
t Elnora Hardin, Alberta. 
t Flora B. Hartley, 115 10th Ave. E., 

Duluth. 



St., 
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MINNESOTA— continued 



* Elizabeth Hatch, Pickwick. 

t Minnie Hennings, Cannon Falls. 
•Elizabeth I. Hitchcock, Redwood 

Falls, 
t Reaka Hinck, Ruthton. 
t Merrit Horn, Plain view, 
t Nellie B. Huntley, Hancock, 
t Mary E. Hynes, Marshall. 
Fannie James, Red Wing. 
•f Grace Jones, Smith Lake, 
t Minnie Jones, Luveme. 
t Maud C. Johnson, Minneota. 
t Maginna Johnson, Minneota. 
t H. S. Johnson, Dassel. 
*t Effie Johnson, Carver, 
t Byron M. Johnson, Alexandria, 
t Reta Judd, Morris, 
t Sadie M. Judd, Marshall. 
t J. F. Keppel, Brainerd. 

* Winifred Killoran, 219 MesabaAve., 

Duluth. 
+ Mrs. Jennie Knaff , Graveville. 
t Belle Krall, Ruthton. 
t John A. Kraus, Albany, 
t Mi<s H. Larson, E. 3d St., Duluth. 
fP. M. Larson, 903 8th Ave. South, 

St. Cloud, 
t Margaret Lawler, Kandiyohi, 
t Mamie E Lawler, Kandiyohi, 
t Roserta Lee, Cyrus, 
t Rose Von Levern, St. Cloud, 
t Lilly Von Levern, St. Cloud, 
t William J. Libby, Hawick. 
t Flora C. Lueben, Holloway. 
t M. Lutgen, Cold Springs, 
f Anna Maddock, 306 E. 3d St., Duluth 
t W. J. Marguis, Two Harbors, 
t Ida B. Marsh, Marshall, 
t Parthenia McCain, Kimball, 
♦t Mary A. McCall, 601 56th Ave. W., 

West Duluth. 
t Marit McCallum, Benson. 
*t AdcliaMcCollum, 2802 West 3d St., 

Duluth. 
♦t Katherine F. McCourt, 610 10th St. 

S., Minneapolis, 
t Maud M. McGandy, Marshall. 



t Mrs. H. G. McGee, 898 East 6th St.. 

St. Paul, 
t Margaret McGraw, Greenleaf. 
t Secundella McVay, Benson, 
t Anna C. Mensinger, Brockway. 
♦ Mary M. Miller, Duluth. 
t Nellie M. Morse, Luverne. 
t Sadie M. Murray, Marshall. 
•t Wm. Masteller, Wycoff. 
♦f E. E. Mclntire, Glencoe. 
t Marie Nelson, Lynd. 
t A. W. Newman, Cokato. 
t Bessie G. Norton, Cove, 
t W. V. O'Brien, Casey P. O. 
t May O'Connell, Trosky. 
♦t Anna Olund, 623 W. 1st St., Duluth 
t Frank O'Neill, Woodstock, 
•t A. T. Park, Duluth. 
t Edw. E. Parke, Pipestone, 
•f E. S. Parker, Mankato. 
*f Edith S. Pattison, 374 4th Avenue 

S, St. Cloud. 
♦t C. A. Pachin, Zumbrota. 
•f Ellen A. Pierce, 1263 E. College, 

Rochester. 
*t Georg;ia A. Pomeroy, Belvidere Mills 
t Florence M. Perry, 752 Laurel Ave., 

St. Paul. 
t Fea Peterson, Badger. 
t Gertrude Potter, Canby. 
t Wila E. Prouty, Tracy. 
t Bertha E. Pusher, Morris. 
*t S. J. Race, Redwood Falls. 
t John Redmond, 617 4th Avenue S., 

St. Cloud, 
f Maud Riley, Marshall. 
t Margaret Ring, Morris. 
t Jennie M. Robertson, Wadena. 
t Belle Robertson, Lynd. 
t Mary Rooney, Holdingford. 
t Grace Robinson, Chokio. 
t Fanny Rockwell, Sauk Rapids. 
•f Ella M. Ross, Elgin. 
*t Elizabeth C. Schmidt, Mazeppa. 
t Dan Setchfield, St. Cloud, 
•f F. E. Stratton, Northfield. 
t Mrs. D. A. Swann, Mankato. 
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MINNESOTA— continued 



t Norbert P. Schneider, Urban. 

t Minnie C. Schultz, Zion. 

*t Julia M. Sears, 623 57th Avenue W., 

West Duluth. 
t P. J. Sebcrger, St. Cloud, 
t Marie Skibness, Benson. 
t Grace Smith, Benson, 
t Alice M. Soule, Withrow. 
t Elizabeth Steichen, St. Cloud. 
*t Anna S. Swansen, Red Wing, 
t Sisters of St. Joseph, Marshal^, 
t Tillie M. Tait, Atwatcr. 
t Lillie Thorson, Swift Falls. 
*t Dorothea Toedt, 322 22d Avenue W., 

Duluth. 



t Gertrude Trageser, Pipestone. 

•Carl J. Ulrich, Duluth. 

t Fanny Walter, Pipestone. 

•t Uura M.Ward, 3903 West 6th St., 

Duluth. 
t Laura Weighill, Pipestone. 
t John W. Wentland, Paynesville. 
t Ida W. Wickstrom, Oxlip. 
t Lulu Wiley, 618 4th avenue South, 

St. Cloud. 
t Helen Winters, St. Cloud. 
t Marg. Wolberg, New London. 
t Gussa B. Wolfe, St. Cloud. 
t Ellen M. Wright, Luveme. 
*t May Wiseman, Lansing. 



MISSOURI 
t U. Grant Dotson, Neck City. •f Dora E. Carroll, Louisiana. 

t Joseph D. Elliff, Joplin. •f L. W. Rader, 3601 East 12th Street, 

t Merlin C. Findlay, Parkville. Kansas City. 

MONTANA 

•f M. J. Garrett, Helena. 

NEBRASKA 

t Millie M. Smith, Santee. 

NBW HAMPSHIRE 

t Anne L. Goodrich, Nashua. f Emma McLaren, 619 Union Street, 

*t Wm. H. Huse, Manchester. Manchester. 

NBW JBRSBY 

•t W. E. Reese, Phillipsburg. 

NEW MEXICO 

* George B. Haggett, Thornton. f C. M. Light. Silver aty. 

NEW YORK 

t Clifton A. Albright, Rapids. f Anna C. Famham, West New 

♦ Channing E. Beach, 49 Days Park, Brigton. SUten Island. 

Buffalo. * Jessie E. Hueston, 950 Marcy Ave., 
*t S. Lillian Blaisdell, 4 Cascadilla Brx>oklyn. 

Place, Ithaca. *t Charlotte E. Reeve, New Paltz. 

*t Roscoe P. Conkling, 354 Main St., 't EstelleT. B. Storms, 301 West 112th 

Brockport. Street, New York. 

•f Natural History Club, State Normal •f Edw. W. Stitt, Lenox Ave. and 

School, Brockport. 134th Street, New York City. 

•f Bertha Fales, Westbury SUtion, f L. E. Smith, 701 Clermont Ave., 

Long Island. Brooklyn. 

* Lloyd S. Tenny, Hilton. 

NORTH CAROLINA 

♦to. A. Betts, Morganton. 
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NORTH DAKOTA 

* Willis E. Johnson, Mayville. *t Lura L. Pcrrine, Valley City. 

OHIO 

t L. P. Clawson, Hamilton. f J. C. Seaman, Vermillion. 

* Charles F. Dutton, Jr., 629 Franklin * l,ewis J. Westgate, Delaware. 

Avenue, Cleveland. t T. Otto Williams, Greenfield. 

*t S. H. Layton, Barnesville. 

OKLAHOMA 

* Maud De Cou, Alva. 

PENNSYLVANIA 

•f F. V. Emerson, Steelton. t A. L. Pepperman, Williamsport. 

* Susan S. Forsyth, 140 North 16th ♦ Wm. W. Rupert, Pottetown. 

Street, Philadelphia. t H. H. Spayd, Minersville. 

* Ralph h. Johnson, W. Consohocken. * Edwin Stanley Thompson, Wissino- 

* J. C. Reed Johnston, Bennett. ming Hall, Mt.Airy, Philadelphia. 

* Herman T. Lukens, California. f B. Curtis Rinehart, Pottstown. 

TEXAS 

t J. R. King, Rancho. t R. M. Shiel, String Prairie, 

t George B. Houston, Butler. 

VERMONT 

t Eunice A. Foster, Bellow Falls. * Gilbert H. Trafton, Randolph Center 

VIRGINIA 

•f J. P. Mathews, Rocky Mount. 

WEST VIRGINIA 

t L. J. Corbly, Huntington. t U. S. Fleming, Parkersburg. 

UTAH 

♦t Mollie Alexander, . 233 W. 1st, Salt f Mabel Gardener, 27 S. 9 E., Salt 

Lake City. Lake City. 

<»t Lydia Baker, Newton. t Urvin Gee, Moroni, 

t Amber Bardsley, Gunnison. *t May Goddard, 318 W. Temple, Salt 

Mamie Braithwaite, Manti. Lake City. 

t* H. Lee Bradford, Provo. t Esther Hall, 6o7 W. Salem, Salt Lake 
*t Prof. Bradford, Salt Lake City. City. 

fE. B.Boyd, 1026 E. 2nd S., Salt »! Gwend Harman, 43 Pollard Court, 

Lake City. Salt Lake City. 

t Phebe Campbell, Provo City. t Nellie Hawkes, Logan, 

t* Barthena Childs, Springville. t Grace Heikes, 224 W. 1 S., Salt Lake 
t Lottie L. Cotton, 58 S. 6th West, City. 

Salt Lake City. Alice E. Horken, 135 S. 4 West, Salt 
t Katie Cragun, Smithfield. Lake City, 

t R. E. Davidson, 345 6th Ave., Salt t Margaret C. Hull, 136 S. 3rd W., 

Lake City. Salt Lake City. 

•t Elizabeth Dixon, Cor. 4th and E. 't Edith Hunter, W. 4th S. Salt Lake 

2nd Ave.. Salt Lake City. City, 

f Irene S. Emery, 928 E. 1st, Salt Lake *! Minnie Jenson, Elsmore. 

City. t Ella Jeremy, 43 So. 8 W., Salt Lake 
t Edith Folsom, 232 W. 1 S., Salt Lake City. 

City. f Eva Jones. Logan. 
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UTAH— continued 

♦t F. S. Keeler, 365 Water. Salt Lake f Phebe Scholes, 716 4th street, Salt 

City. I^ke City. 

+ Eliza Larsen, Paradise. * + Jennie Simons, 44 E. oth So , Salt 
t A. L. Larson, Mt. Pleasant. hak^ City. 

t John Lovegren, Mt. Pleasant. t Caroline Smith, 725 W. 3rd N., Salt 
t Ella Mower, Springville. Lake City, 

t Nettie Nelson, Smithfield. t Vivian Staker, Anabell. 

t Mrs. Isabella Obray, Paradise. t Anna D. Stevens, Mt. Pleasant, 

t Verne Patterson, 421 Galena street, t Estella R. Swart, 661 E. 2nd S., Salt 

Salt Uke City. Lake City. 

t E. W. Pehrson, Logan. t Mildred Telford, Lcwiston, Utah, 

t Susette Reiser, 360 S. 3rd W., Salt t Sylvia Ward, Washakie. 

Lake City. t Zoe Wells, 1428 Major Ave., Salt 
t Jane A. Robinson, Provo City. Lake City, 

t Mrs. J. B. Robinson, 209 N. 4 W., t May Williamson, Wellsville. 

Salt Lake City. *! W. S. Webster, Salt Lake City. 
*t W. G. Reese, King P. O. 

WASHINGTON 

t M. A. Mitchell, Black Diamond. 

WISCONSIN 

*t Kate Feeney, 611 Monroe Street, * E. C. Neland, De Forest. 



Madison. 
t Mary W. Goetz, Cadott. 
*t Geo. P. Hambrecht, Grand Rapids. 
*t B. B. Jackson, West Superior, 
t Edw. D.Jones, 119 West Jorham 

Street, Madison. 
*t Lizzie Larson, West Superior. 
•f Gertrude Matthews, 1511 John St., 

West Superior. 



•f M. C. Palmer, Sheboygan. 

• F. E. Richardson, Rural Route No. 

3, Madison, 
t John S. Roeseler, Sheboygan. 

* Chas. G. Stangel, Madison. 

*t Dominican Sisters, 909 Monroe St. , 

Madison. 
•f Josephine Sorum, 420 Fisher, West 

Superior. 



*f Mrs. E. J. Moodie, 1213 5th Street, *f Leah B. Waterman, 1213 Weeks 
W^est Superior. Ave., West Superior. 

WYOMING 

• Frank H. H. Roberts, Laramie. 

HAWAIIAN ISLANDS 

t Miss Calla J. Harrison, Kailua, N. Kona, Hawaii. 



In the above list, a marginal * indicates ability and willingrness to exchange 
photographs of neighboring geographic features, and a marginal t indicates the same 
for characteristic products. Those who offer to exchange both geographical views 
and characteristic products of their vicinity, are indicated by a marginal 'f- Write 
directly to those members who live in regions from which photographs or specimens 
are desired; enclose stamp for reply; and, when making the exchange, aim to give 
rather more than you receive. To have material mentioned in detail, It Is nec" 
essary to submit samples for examination. If approved, the material offered will 
be duly listed in the Bulletin; and a purchase price, representing cost of preparation, 
will be added for the benefit of those who have no material to send in exchange. 
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Universities and Secondary Schools. 



1. SKETCH OF THE DEVELOPMENT OF MODERN GEOGRAPHY 

The wonderful century just passed outranked all its prede- 
cessors in the record of mental awakening, and in the growth of 
knowledge, especially in the 6elds of physical and natural science. 
Advance in any field of knowledge reacts on all the others, to 
enrich them, and be enriched by them in turn. The most remark- 
able progress in the latter half of the century, was in physics and 
chemistry, and in biology, due to the application of the universal 
principle of evolution. 

* Address read before the Chicago Geographic Societ3% April 6. 1901. 
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"Evolution is an integration— from an indefinite, incoherent, 
homogeneity, to a definite, coherent heterogeneity." Thus spake 
Herbert Spencer, and he builded a whole system of philosophy on 
the idea. And the law holds in every field ever oflFered to investi- 
gation. It is true in the general system of education, it is true in 
each separate branch of that system. 

In the broad field of science, one by one the fundamental laws 
have been enunciated, and now and then a realm set aside as the 
special province of an individual science. Just now we are inter- 
ested in geography, and we are watching it unfold, and assume 
coherent heterogeneity. Once a threefold division of the subject 
was suflScient; mathematical, physical, and political. But now we 
are older, and wiser; heterogeneity has set its stamp upon us, and 
to adapt our geographic organism to its widened environment we 
need a more complex classification. We need to amplify, and give 
coherence, integrity and high rank to lines of investigation once 
passed by with brief mention. 

Geography has been one of the latest provinces of knowledge 
to be enfranchized, to have its monotonous homogeneity broken in 
upon, to have its laws enunciated and codified. But all things 
come to him who waits— and geography has waited. 

The prospects of geography have suifered because of its name 
— "A description of the earth ;" not the science of the earth, geol- 
ogy came in and captured that term. Fate seems to follow on a 
name. A criminal charge is made against a man — a false charge; 
and it becomes at once a potent factor in his environment. He 
can't evade it, and in despair he says at last," I have the name, I 
may as well have the game." It was so in geography, and our 
forbears made its name good. They recorded facts, made cata- 
logs of them, and we had to learn them. "Ours not to reason 
why!" 

But a mere catalog of facts is not a science, and in this age of 
organization, not to be a science is to be discredited. Humboldt 
and Ritter were doing great work in geography in the first half of 
the century, and with the right attitude. With them geography 
was being given its scientific aspect. Both these masters died in 
1859. It was not until 1855 that Maury published his "Physical 
Geography of the Sea," thus laying the foundation of oceanog- 
raphy. It was not till 1856-59 that Ferrel published his papers on 
the theory of atmospheric motions, so making possible the science 
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of meteorology. It was in the late '60b that Powell, Grilbert, and 
others began the work on land sculpture which founded the science 
of physiography. And it is only now, at the beginning of the new 
century, after "the enormous expansion of American, English, and 
German international trade; the acquisition of vast trans-oceanic 
possessions; with the sleepless instinct of gain that opens up mar- 
kets in the most remote countries for the products of labor in 
farm and factory, quickened by ever increasing speed thru the aid 
of mechanical power, and the annihilation of distance by contriv- 
ances never dreamed of a few generations ago,"* that the human 
interest is being more and more magnified, and an effective demand 
made for the dififerentiation of a new individual — economic geog- 
raphy, a study which will take as data, the laws established in 
geology, physiography and meteorology, and show how these laws 
become potent, directive influences in man's economic and 
social devlopment. 

The best work in geography and the most of it, so far as we 
can judge at this distance, has usually been done by the Grermans. 
Other nations have had their great discoverers and their exploring 
expeditions, but the scholarly work in quantity, and the widespread 
interest in geographic subjects among the people, have been with 
Germany from an early date. 

The reason is not far to seek. Ritter was professor of geog- 
raphy in the University of Berlin, as early as 1820, tho his was the 
only chair of geography in Germany up to his death in 1850. He 
was a master teacher, and immensely popular. He organized the 
Berlin Geographical Society in 1828, the second of its kind in 
Europe. He was the founder of physical geography as studied the 
major part of last century. He was the intellectual father of a 
host of great geographers; and it was his pupil, Arnold Guyot, 
who brought a second edition of his master's enthusiasm to Amer- 
ica, and made us acquainted with the manner of his great teach- 
er's thought, in his own "Earth and Man." 

Ritter has been followed in the University of Berlin by such 
eminent men as Heinrich Kiepert and Baron Richthofen. Many 
other German universities have followed the lead of Berlin, in 
establishing chairs of geography. So in Germany, teachers in the 
secondary schools, have had the benefit of thoro university training 

*Dr. A. J. Herbertson, Applied Geography, U. 8. Rept. Com. Bdn. 1898-9 I. 1189. 
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in geography for eighty years. And teachers teach well what they 
know well. 

This growth of geography in Germany is part of a revolution 
in the theories of education which has been in successful progress 
there thru the major part of the century. The great idea that has 
been gaining ground is, that that education is of most worth which 
best fits each person for the life he has to live. This was the 
thought that established technical and trade schools, and depart- 
ments of science in all the universities. It was the wisdom of the 
idea, and the success of the revolution which have kept Grermany 
in the forefront of scientific education thru all these years, and 
which today make her the most ambitious commercial power in 
the world, not even excepting ourselves. Germany is now con- 
spicuously reaping the reward of persistent, scientific education. 

Now notice how different has been the trend of events in 
Anglo-Saxon lands. Science has barely yet crossed the threshold 
of Oxford. Cambridge can boast some great names in physics, and in 
some other science lines, yet the amount of science work done there 
is ridiculously small compared with the German, or even many 
American universities. Technological institutions have been very 
slow of establishment, and are today utterly inadequate to do for 
Great Britain what is being done for Germany. Almost up to date 
England has maintained her commercial supremacy by main 
strength and awkwardness, as it were. But the- time is rapidly 
passing when the world's commerce can be held by an untrained 
mob. The trained legions of Germany are setting a pace. Tariff 
walls, and armies to stand guard over the trade of nations, or even 
the traflic with **the heathen in distant lands" and the "persons 
who sit in darkness" are mediaeval institutions, or worse, and they 
protect and conserve mediocrity by recourse to brute strength. 

The proper reply to Germany's invasion of the world's mar- 
kets, is not tariffs and armies, but thoro, scientific, commercial edu- 
cation, from the bottom up — or from the top down. And the 
order is very significant. Germany has been doing it for eighty 
years from the top down. First brilliant work in the universities, 
then well trained graduates who go, loaded to the brim, with a live, 
practical, scientific education, into the secondary schools, the influ- 
ence trickling down to the lowest forms. 
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2. THE STATUS OP GEOGRAPHIC INSTRUCTION IN EUROPE 

The latest report of geography in German universities shows 
that in the winter semester 1899-1900, there were chairs of geography 
in twenty German universities, with a total of 108 instructors. 
Berlin stands at the head of this list, with twenty-eight instruc- 
tors, and Leipzig comes next, with twelve. Austria has chairs 
in eight universities, Vienna at the head, with eleven instructors. 
Switzerland reports three universities; and these three countries 
have almost 150 university instructors in geography. 

In addition to the university work, nearly as large a list is 
shown in academies and technical high schools. At Magdeburg, 
for example, commercial science is taught exclusively. The pro- 
fessional consuls, which Germany employs exclusively, must be 
graduates of such institutions or courses. 

In France there are chairs of geography in twelve universities. 
In Italy also, there are twelve universities, with chairs of geography. 
And in all these lands, the chairs are filled with men under pay, and 
with equal rank with other university chairs. 

But in Anglo-Saxon lands, whose people pride themselves on 
their initiative, and progressive ideas, the movement toward edu- 
cational freedom has been slow. There has never yet been a chair 
of geography in a British university. There have been only two 
or three so far in Americiin universities, and the occupants have 
been usually loaded down with some other work. 

The Royal Geographic Society a dozen years ago tried to 
rouse some interest in geography teaching in England. They 
wanted to start a department of geography in some one of the uni- 
versities. They chose Oxford, and they had to promise to support 
the department for ten years, at the end of which time, the univer- 
sity was to undertake the support, by maintaining a "reader" 
in geography. Now there is at Oxford a "School of Geography," 
with four men on the staff, and the head of the department ranks 
only as a "reader." And last year, there were about 100 students 
enrolled, and nine courses offered, three of which directly touch the 
field of economic geography. Lectures have been given at Owens 
college, Manchester, at Herriot Watt college, Edinburg,h and at a 
few other places, and a plan for teaching economic geography in 
the University of London is under consideration. 

In spite of this scanty showing in university recognition in 
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Great Britain, there has been in the last five years a very exten- 
sive call for commercial, economic, or industrial geography in 
secondary schools, evening schools, and University Extension 
courses. The demand is eflFective, and classes have been kept busy, 
but with widely varying notions of what ought to be taught, or 
how best to teach it, and the teachers have had practically no 
opportunity to acquire proper training. 

3. STATUS OF GEOGRAPHY TEACHING IN AMERICA 

What is true in Great Britain is largely true with us. There 
is a widespread demand for the geography of commerce in many 
high schools, and commercial schools all over America, and very 
scanty provision in the universities for geography in general, 
what is offered usually being in the line of physiography, almost 
no provision for commercial geography being made. Colleges of 
commerce have been organized in half a dozen of our leading uni- 
versities, but they are all more or less on paper still, and an all 
around preparation for geography teaching is not yet offered in any 
of them. 

And we need not yet lift up our eyes to the normal schools. 
Our help will not come from them. So long as the practice 
endures of giving so-called "methods" on scant subject matter, 
attempting to make pupils wise by short cuts; so long as geography 
gets one term as one of five or six subjects carried abreast, as is 
often the case in our best normal schools ; so long as normal school 
teachers are given twice as much class work as can be done well — 
however high an ambition the normal school teacher may have, he 
is practically barred from realizing it in any measure. 

In the conventional secondary schools, Latin is offered con- 
secutively for four or five years, and is usually taught by those 
who have themselves had such a course, and in addition have had 
a college training in the subject. In a few of our best schools, 
English has almost an equal chance. In these very schools, geog- 
raphy has from one to three terms, or none, as the case may be. 
The great majority of our grade teachers stop short in their prep- 
aration with this secondary education, with sometimes a year or so 
of normal school work. 

These students with the long course in Latin, come back to the 
grades, where Latin is not taught at all. These same students with 
next to no higher training in geography, come back to the grades 
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where geography is taught from two to eight years. Teachers 
teach well what they know well. 

Now these things ought not so to be, and we, geographers, are 
the people who need to be heard from. If our educational fathers 
are wise, they will see that it is not for nothing that this wide- 
spread demand for commercial education has arisen; that it is the 
highest wisdom to educate our boys and girls for the life they have 
to live. And the ninety and the nine of them have to live in a 
world of constantly growing commercial activity. It is only the 
residual one who is destined to dwell on lofty Olympus in a land 
of dreams. And however beautiful such a life may be, we as a 
nation cannot aflFord to indulge in too much hasheesh. There are 
yet worlds to conquer, and there are powerful competitors in the 
field as England is finding out. That the fittest will survive in this 
comi)etition, we may be sure; it is the cosmic process. To indulge 
now in tariflfs and armies, is to take a step backward. It is to 
grow a carapace, rather than a brain, a line of evolution tried and 
found wanting in Paleozoic time. We spent in the United 
States, last year, they tell us, $200,000,000 for education, and 
$400,000,000 for war — in times of peace! Think what it would 
mean to reverse that ratio! 

In Germany, Holland, and Belgium consuls are required to have 
the training of the commercial college. Belgium demands a 
graduate from a three years' course. Three years ago there was 
established in the University of Brussels, an institute of geog- 
raphy, really a college, with the famous geographer, Elisee Reclus 
at its head and with eleven trained assistants*. 

They have planned the geography course, in the words of the 
prospectus, 'in what appears to be the most logical order, con- 
formably to the ideas of every geographer who would at the same 
time be a man of science, a scholar, and a good worker." This 
program demands preliminary courses in natural history, chemistry 
and physics, mathematics, elementary geography, history, the 
English, Grerman, and Neo-Latin languages, and Russian. The 
first year at the institute demands fifteen hours per week, the two 
succeeding years being similarly occupied. 

The Italian government subsidizes commercial training in the 
colleges to equip its consuls. How are our consuls chosen, and 
what training have they had? 

•Geoff. Jonr. Vol. 12, p. 84. 
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President Eliot in an address at the opening of the recent 
Philadelphia Export Exposition, said: "We have so long regarded 
consulships as mere political prizes, that we have lost sight of their 
real function as commercial agencies. If this country is to enter 
seriously into competition for international trade the world over, the 
very first administrative reform needed in our government, is the 
conversion of consulships into commercial intelligence bureaus. 
It is obvious, however, that the men who are to discharge this 
function, should have a first rate training in several of the subjects 
I have enumerated as appropriate to an upper commercial 
school."* Out of his list of twenty-one subjects named, eight or 
nine would l)e classified as physical or commercial geography. 

Our fathers must see that in the matter of technological and 
commercial training, it would far l)etter become them to lead in 
popular education than to follow, to emulate our German cousins, 
rather than our Anglo-Saxon relatives, to establish commercial 
education extensively, and from the top down. 

4. THE S(X)PE OF GENERAL GEOGRAPHY 

An ideal preparation in geography is a liberal education of 
a rather high order. It involves at least an elementary acquaint- 
ance with what may at first apj)ear to \ye a startling list of sciences ; 
physics, chemistry, astronomy, geology, physiography, meteorology, 
biology, anthropology, economics, jxjlitics, sociology, and general 
geography. In three or four of these the instruction should be 
intensive and somewhat extended. Such an education would pro- 
duce teachers who could do profitable work in normal and second- 
ary schools. And the work, as then oflFered in these schools, could 
be given with some power, putting proper emphasis on the sev- 
eral subdivisions of the general subject. These subdivisions are: 

First. Mathematical geography and cartography; the atti- 
tude of the earth to the sun and other heavenly bodies, laying the 
bases for all future work in climate; the measurement of the earth, 
and the charting of its surface. 

Second. Pysiography of the lands: the processes and results 
of land sculpture. 

Third. Meteorology. The general atmospheric circulation, 
and the seasonal and occasional interruptions in it, with attend- 
ant changes in temperature and humidity. 

Kept. U. S. Com. Bdn. 1898-0. T. p. C580. 
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Fourth. Oceanography. The oceanic circulations with their 
influences in climate and commerce. 

Fifth. Biogeography. The distributions of plant and animal 
life, as a natural outgrowth of geographic conditions. 

Sixth. Anthropogeography. The same principles applied to 
mankind, and which might include what ordinarily passes as 
political geography. 

Seventh. Economic geography. A study of the reactions 
between man and his physical environment, that is, his economic 
and social adjustment to it. 

This makes a logical sequence from low to high, from the less 
to the more heterogeneous. It puts underneath life, in its distri- 
butions and inter-relations, the fundamental physical factors of its 
environment. The student is prepared to look upon the phenom- 
ena in which human life is a factor, as being very complex, a his- 
torical event as being the resultant of many causes, man's physical 
environment being an ever present factor. Such a preparation 
carried into the study of history will produce very different results 
in historic interpretation from much of what we have been accus- 
tomed to in the past. History will cease to be a mere narrative 
of events, and under every event we will carefully look for directive 
causes in the physiographic and economic environment. 

5. A PROPOSED OUTLINE OF ECONOMIC GEOGRAPHY, AND ITS POSSI- 
BILITIES IN UNIVERSITIES AND SECONDARY SCHOOLS 

Economic geography by this perspective is worthy of presen- 
ttition as high grade university work, where teachers, consuls, and 
S])ecialists may receive adequate training, where a good general 
view of the field may be obtiiined by those who are to follow com- 
mercial careers, and where the proper training may be given the 
future student in history, economics, politics, and sociology. 

Let it follow on the broad foundation indicated, in the six pre- 
ceding departments of general geography. We have a field which 
lends itself to outline as follows: 

SYNOPSIS OF ECONOMIC GEOGRAPHY 

Part 1. Commerce. 
1. Transportation. 

Theory of transportation. 
Railways. 
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SteamshipB and routes. 

Canals. 

Common roads. 

2. Communication. 

The post. 
The telegraph. 
The telephone. 

3. Trade relations. 

Banking and exchange. 
Organized capital. 
Monopolies, trusts, etc. 
Organized labor. 
State interference and control. 

4. Commercial cities and concentration of population and 

industries. 

5. History of commerce. 

Part II, Commodities, 

1. Natural resources. 

Economic geology. 
Economic botany. 
Economic zoology. 

2. The great industries. ( Processes. ) 

Agriculture, dairying, grazing. 

Food preparation. 

Meat packing, fruit canning, beverages. 

The textile and clothing industries. 
Including leather and furs. 

The fictile arts. 

Glass, pottery, brick, etc. 

The lumber industry. 

The iron industry. 

Paper and printing. 

Chemical industries. 

Selected manufactures. 
Machinery, etc. 

Sources and applications of power. 

From water, winds, and chemical and other agen- 
cies. 



GEOGRAPHY IN AMERICA 311 

This field in university treatment will divide itself easily into 
courses in commerce and industry, and lends itself to presentation 
by lectures and research work in the ordinary way. 

In secondary schools the field is very inviting as the work of a 
term or more, as the time will allow, coming in the high school at 
the end of the other geography work. It could be a text book 
course, provided there were suitable texts available; but even in 
such a school the best work will be done in the form of research 
work known as the topical method. 

The subject lends itself to presentation in quasi-laboratory 
form, by the excursion, which may be made a very valuable instru- 
ment of instruction. 

Large library facilities are not available for all our high 
schools, but the magazines are. Look over the files of our maga- 
zines, from the "Atlantic" and "North American Review" down, 
and notice the prominence and increasing representation of sub- 
jects which will be classified as general geography, and especially 
as economic geography. Even the "Cosmopolitan" and "Munsey's" 
have valuable material. "Harper's Weekly" has occasionally valu- 
able articles. For our purpose no better general magazine is 
printed than the "Review of Reviews," and with it in the same 
field must be mentioned "The World's Work." By far the best 
weekly magazines are the "New York Independent," and "The 
Outlook." These papers give an impartial and unbiased summary 
of the week's events, so much of which is of geographical interest. 

Not i)eople enough realize the great mass of valuable material in 
our government publications, those of particular worth being the 
reports of the various agricultural bureaus, of the geological sur- 
vey, of the treasury department, of the American Republics bureau, 
and of the consular service. 

The topical method is practicable with this material, in the 
high school, and even in the grades. A course of such work from 
the grammar grades thru the high school will bear very valuable 
fruit in the wide and healthy interests it will create in our boys and 
girls, for sane and educative subjects of thought. A widespread 
and careful training of this character for a generation will go far 
in the encouragement of healthy journalism, and toward the dis- 
couragement of the worthless and vicious daily paper, with its rak- 
ings and scrapings of all the crime and vice and scandal, and will 
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help to multiply such papers as the **Boston Transcript'' and "New 
York Post." 

Our boys and giris, led into the wealth of subjects of vital 
importance in municipal, and national economy, will have no time 
for the rot of crime dished up so lavishly in our current press. 

I think no one will deny that the field of economic geography 
as outlined is very rich. As a means of wide culture, the field of 
general geography is unsurpassed. As a special field for research 
and careful study, economic geograi^hy is absolutely essential as a 
preparation for the consul, the commercial traveler, trade journal- 
ist, business man, and st<itesman of the future. More and more 
the principles of geography are seen to be fundamental and ever 
present factors in historic, economic, and social development. 
We need to make no apologies for the subject in general, nor for 
the special department for which this paper is pleading. 



DEVELOPMENT OF THE CHILD^S SOCIAL NATURE 
THRU GEOGRAPHY AND HISTORY 

BY CHARLES P. SINNOTT. 

Education is for the individual and for society. Popular gov- 
ernment can be preserved only thru intelligent citizenship. On 
tliis solid foundation rests the argument for the support of our 
public school system. The development of the individual regard- 
less of his relation to society is not enough, but his development 
thru training for good citizenship is the ideal for a democracy. 

It may be helpful for us, as we begin our thought upon this 
subject, to trace in a general way the development of the child as a 
member of society. 

In the early days, months, and years of the child's life he is 
an extremely self centered being, and rightly so, as his sole prob- 
lem at this time is to keep alive and grow. One of his earliest 
spoken words is "my," and he remains for a long time extremely 
partial to the personal pronoun in the first person singular. To 
be sure he never entirely outgrows this egoism but he finally sub- 
ordinates it. He early comes to recognize the fact that he has 
certain great needs which he alone cannot supply, that he is 
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dependent upon others, and that he cannot live alone. There 
opens up to him, therefore, a new problem, that of learning to live 
with other people. This problem is not solved at once but is 
gradually worked out in the home, on the playground, in the 
schoolroom and community. Thru his play and work he finally 
comes to recognize the rights of others, to learn the great lesson of 
co-operation and to see the necessity of self denial, self control, 
and conformity to regulation or law. In such simple experiences 
he comes to a practical realization of some of the fundamental 
requirements of social life and learns how to adjust himself to 
them. 

Our problem in the present instance is to determine if pos- 
sible how the geography and history may be made to help the child 
in his preparation for this social life; for the great problem of edu- 
cation is, after all, to fit for true living and all the subjects of the 
school curriculum should be made to contribute to this great end. 
Whether our school system, as a whole, might not be so modified 
as to contribute more directly and effectively to the needs of soci- 
ety is an open question but not one for consideration in the pres- 
ent instance. 

Taking our school system, however, as it is today, we may 
fairly claim for the geography and history that they are important 
aids in the development of the child's social nature. His life 
experience, however, must continue to be tlie most effective agent in 
this development. 

Geography has been defined as the knowledge of the earth as 
the home of man. It is much more than the knowledge of 
mere location as some would have us believe. It is a many sided 
subject and when properly taught appeals to the many sided inter- 
est of the child. History and geography go hand in hand and are 
practically inseparable in teaching. We may think of geography 
as showing what man is doing with his environment while the his- 
tory shows what he has done with it. 

As the child is to become a member of society and a part of it 
he must come into sympathetic relations with his social environ- 
ment. And by his social environment we mean much more than 
his immediate physical surroundings. It includes all of those con- 
ditions whether near at hand or far away which have in any way 
contributed to his comfort or happiness. It is of prime import- 
ance, therefore, that the child should come to know of those condi- 
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tions which have operated to make his environment what it is. 
Much of the social unrest of today comes from the fact that people 
do not understand the great underlying principles regulating com- 
munity life, and therefore cannot fully appreciate the dilEculties 
in connection with the solution of the great social problems as they 
present themselves. Misunderstandings and hard feelings there- 
fore result, and in place of intelligent and helpful co-operation 
come unfortunate envy and strife. It should be the aim of 
the school, therefore, to so enlarge the social horizon of the 
child that he may see, in their true relations, the great elements 
that enter into social life. Under such instruction the child 
should come to realize something of the extent to which the indi- 
vidual is dependent upon society and thus come to an appreciative 
study of the great industries and institutions among men. It is at 
this point particularly that the geography and history come to our 
aid. 

In the remainder of this article it will be necessary to confine 
our thought to the stxidy of the great industries as necessary to the 
development of the child's social nature, and to leave the great 
institutions, political, religious, and educational, for the reader to 
think thru in his own way. 

If the child is to come into right relations to the great indus- 
trial world about him it is necessary that he should know much 
about it. He should be led, therefore, to see how the various 
occupations have sprung from the needs of people, and should 
trace the development of such great industries as hunting, fishing, 
grazing, farming, mining, lumbering, manufacturing, and trading 
from their simple beginnings to their present complex conditions. 
He should see that as a people advance in the scale of civilization 
tliat their needs are greatly multiplied and that they become more 
find more dependent upon other people near at hand or far away. 

The child is naturally interested in stories of child life, and 
this should furnish an excellent starting point for his study. 

Juvenile literature today abounds in stories of child life among 
such primitive people as the Indians, Eskimo, and Arabs. 
These beautiful stories either read to or by the child give pictures of 
life conditions in their simplest forms and he becomes able to 
appreciate, in a measure at least, the primitive conditions of his 
own TBfe. The study of such a simple people reveals the fact that 
their needs are few and that there is little necessity for a variety of 
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occupations. The child, however, becomes intensely interested in 
determining how the necessities, comforts, and pleasures of life 
among such a people are provided. He sees that among these 
crude people, as among those more highly civilized, there is a con- 
stant struggle for the bare necessities of life such as food, clothing, 
and shelter, and it is a constant source of delight to him to see the 
simple means employed in providing for their daily wants. It is 
this adaptation of simple means to a great end, more than the ele- 
ment of adventure, that makes the story of Sobinson Crusoe so 
attractive to the average boy. 

We have in these simple modes of life, the beginnings of the 
great industries, and it would seem desirable, therefore, that these 
ideas should be very definitely developed, and this would naturally 
call for a large use of good literature and pictures, both of which 
are now so easily obtained. One can hardly think of a more inter- 
esting and profitable field for reading and study than this. The 
children are thus acquiring ideas that are absolutely fundamental 
in much of the work that they will take later in the more advanced 
phases of their study. Such a use of literature and pictures as we 
have referred to should do much toward establishing the reading 
habit and the love for the best in literature. With such a habit 
and taste delevoped in the child he is in the way of rapid and 
wholesome development. 

The simple historical story may be used in a similar way. 
The story element* in history, as in geography, should constitute a 
prominent part of the work. This is particularly true in the early 
stages of the study. Stories of child life in the olden days strongly 
appeal to the child of today and the knowledge gained thru such 
stories helps him to see how the complex occupations of today are 
but the development of the simple industries of the past. 

Prom such a line of reading and thought the child comes to 
the study of his own needs and those of his community with adde<l 
interest and intelligence. He naturally comes to compare his own 
needs with those of his Indian, Eskimo, and Arab friends and 
easily realizes that his own are much more complex. His primi- 
tive friends are able to procure nearly all of the necessities of life 
by their own personal exertion, while in his own case he sees that 
a multitude of people in his community are at work, directly 
or indirectly ministering to his needs. He is thus led naturally to 
the study of local industries. He sees also, with equal clearness, 
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I 

I that there are many necessities of life which cannot possibly be 

I provided by the labor of those in his immediate locality, and he 

I thus becomes interested in the study of the great industries beyond 

his immediate field of vision. 
I In all of this study he comes to see the necessity of the divi- 

sion of lalx)r, the use of machinery, the establishment of great 
' enterprises calling for the concentration of capital and recognizes 

that capital and labor are dependent one upon the other. The 
history of these great industries and their relation to the develop- 
ment of the country should furnish an exceedingly interesting and 
profitable line of study, all of which should create in the child's 
mind a wholesome respect for labor. 
I In this development of the child's industrial concept good 

literature should play an important part, but it would be a serious 
mistake for the teacher to depend upon the book alone. The great 
industrial world about us, touching us at so many points in daily 
life, should furnish many valuable lines for objective study, and as 
the child develops, this line of work should have an increasing 
fascination for him. That teacher is therefore wise who so shapes 
the geography excursion as to make it include not only the natural 
objects of the community but the local industries as well, and who 
so directs the geographical and historical reading as to make it 
contribute directly toward the solution of both the physical and 
social problems connected with the study, remembering ever that 
the facts of the lessons are useful only as they contribute to the 
child's development. 



OBSERVATION WORK IN ASTRONOMICAL 
GEOGRAPHY 

BY R. S. HOLWAY 

By the use of the crude instrument shown in the accompany- 
ing illustration any bright student in the secondary schools can 
find out how much the axis of our earth is inclined to the invisible 
plane in which it revolves about the sun, thus determining the 
position of the tropics and the polar circles, or he can measure the 
size of the earth. The accuracy of his results will also compare 
favorably with the accuracy commonly obtained in other high 
school sciences. 

Various heliotropes have been described in recent journals, 
and the one shown here is offered merely as a very simple and 
efficient form of this necessary instrument. 

The cut is almost self explanatory. The stiff cardboard slip 
for the edge of the quadrant is marked off into ninety quarter- 
inches as an easy way to get even divisions for the degrees. The 
radius that will give this quadrant — a trifle over fourteen and five- 
sixteenths inches — is used to describe the arc from the vertex of a 
right angle laid off on a suitable board. This is then cut out and 
mounted on any convenient base. Leveling screws were put into 
the base of this instrument. Some of the students in making 
similar instruments used large screw-eyes for leveling screws put- 
ting them into the under side of the base. Others leveled their 
heliotropes by using wooden wedges. After putting the graduated 
slip in place the instrument is completed by inserting a small 
screw-eye at the vertex of the right angle and suspending from it 
a lead bullet as a plumb bob. 

The heliotrope is used to take the elevation of the sun above 
the horizon. To do this, set the instrument in the sunshine with 
the graduated arc turned from the sun and so the shadow of the 
screw-eye at the vertex of the right angle will fall on the graduated 
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arc. The instniment must be carefully leveled so that the plumb 
line han^ just in front of the vertical leg of the right angle and 
also parallel to the face of the board. It is easily seen that at sun- 
rise when the sun is just on the horizon Ihe shadow of the little 
screw-eye will strike the scale at the end of the horizontal leg of 
the right angle. This point is marked zero degrees. If the sun 
were directly overhead tlie shadow of the screw-eye would fall on 




From a Photograph of the Apparatus used by Prof. Holway. 

tlie scale at the end of the vertical leg. This is then the 
ninety degree point. Numbering every tenth degree on the scale 
the heliotrope is complete. Evidently then the shadow of the 
screw-eye when the instrument is properly set marks the eleva- 
tion of the sun above the horizon. 

The pupils are set at w^ork measuring the highest noon eleva- 
tion of the sun to determine the amount and whether it is constant 
or not. In the meanwhile a great deal of laboratory work is done 
preparatory to the solution of the problems mentioned in the first 
paragraph. A gyroscope is set in motion and handled by each 
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pupil that all may actually feel that it is dilEcult to change the 
direction of the axis of a rotating body. In the absence of a gyro- 
scope the front wheel of a bicycle may be lifted and turned by the 
handle bars— first when the wheel is still and then when it is rapidly 
rotating. The resistance in the second case will teach that, if a 
planet while revolving around the sun is rotating on an axis, the 
direction of that axis will not easily be changed. 

Having this principle in mind the students are set to carrying 
planets around central suns and to finding where the vertical sun- 
shine falls. They begin with an earth with its axis perpendicular 
to the plane of its orbit. Here they naturally keep the axis always 
parallel to its first position and soon see that such a planet has 
vertical sunshine always at the equator and never anywhere else. 
With a little more effort they learn to calculate the noon altitude of 
the sun for people at other latitudes and find that there is no varia- 
tion for any one place and consequently no change of seasons. 
Next they are given a planet with its axis inclined say 10° from 
the perpendicular to the plane of its orbit. In this case many of 
them need to be reminded that the gyroscope experiment teaches 
that the axis will remain parallel to its first position. Remember- 
ing this they find that vertical sunshine is sometimes 10° north of 
the equator and sometimes 10° south and that on such a planet 
there is a torrid zone 20° wide. The rest of the problems con- 
cerning the other zones are then quite easy. When they can take 
a globe, and, being given the inclination of the axis, carry it around 
the sun and explain the change of seasons and give the width of 
the various zones, they attack the problem of our own earth. 
Their recorded observations of the sun's elevation at noon show 
that there is constant variation and that consequently our earth is 
not one with its axis perpendicular to the plane of its orbit. 
The rest of the problem is simply the long wait to find the 
highest and the lowest noon elevation of the sun. One of the 
poorer results was as follows: Lowest elevation in December, 29°; 
highest in June, 77°; difference, 48°. This gives of course 24° for 
the inclination of the axis. The best result was 23.4°. I have 
checked their readings of the elevation of the sun with a good trans- 
it, and find that the most careful students can read correctly to 
two tenths of a degree for outside error. This is done by those 
students who pay the greatest attention to the leveling of the 
instrument. 
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At this stage of the work there is an opportunity for many 
interesting problems as to latitude and noon elevation of the sun 
on various planets at given locations. 

Another very interesting use of the heliotroi)e depends on 
two observers being at two diflFerent stations one of which is some 
distance north of the other. I happened to attend a teachers* 
institute at Lakeport, 117 miles north of San Jose. I carried with 
me a heliotrope and read the noon elevation of the sun while my 
students read it at home. Averaging the results for two days they 
found the sun 39.35° high where I found it 37.65°. The diflFer- 
ence 1.7° is the amount that the surface of the earth curves in 
going 117 miles. Calculation shows that at this rate to make the 
surface of the earth curve the 360° of the full circuit, one would 
have to go 24,776 miles— a remarkably close measure of the cir- 
cumference of the earth. It is only proper to add that in this case the 
student who read the heliotrope spent some time in practicing with 
me the setting and reading of our instruments until we were fair- 
ly skillful. Another trial with stations only 70 miles apart and 
opportunity for only one hurried reading gave .9 of a degree dif- 
ference which gives the large result of 28,000 miles for the circum- 
ference of the earth. The accuracy of the result in this problem 
increases rapidly as the distance between the stations increases. It 
may be well to add that the two stations need not be in exactly the 
same meridian provided that only the north and south distance is 
measured. In each of our trials we disregarded the amount one 
station is east of the other. Of course each took the highest ele- 
vation of the sun — not the elevation at twelve o'clock. The north 
and south distance we took from the land surveyors by getting the 
township and range of each station. 

The whole point of the work, it will he seen, is to put the stu- 
dent into the attitude of the reasoning observer. These special 
problems are in my judgment particularly valuable. Their solu- 
tion when they are first stated seems to the student so extremely 
difiicult that their final solution strongly impresses him with the 
power of the human mind to reach out into apparently impossible 
fields. This gives to the young student a consciousness of power 
which is the very best stimulus to greater activity. 



GEOGRAPHY AND LITERATURE 

BY SARA D. JENKINS 

"Whatever betide we'll turn aside, 
To view the braes of Yarrow.** 

The educational pendulum swings ever from extreme to ex- 
treme. For generations in the study of geography, memory was 
the only activity, locality the only theme, and the question 
"where" the teaching instrument. In barren textbooks, the great 
army of boys and girls bent on exploration sought incessantly 
rivers and towns, counties and countries which, for these inquiring 
minds, had no existence except on paper. The educational prod- 
uct was a confused impression of cabalistic lines and points on 
checkered pages of bad color. 

The teaching world is familiar with the sharp recoil from 
mediaeval to modem method; familiar with the rejection of formal 
memory, and the substitution of the almost equally invidious sense 
realism. One idol has been cast down that another might take 
the place. Today everything must be accounted for in terms of 
science, and the old "where" is displaced by the scientific "why." 
No one will deny that a sound knowledge of geography must 
be based upon the biological sciences, and that the teacher of 
geography must be a scientist; but do even these conditions neces- 
sarily secure to the child knowledge of the most worth? Is the 
material side of the subject the possession of highest import? 
Have there been built in consciousness pictures of the wide, won- 
derful world, more valuable than those given by great writers of 
prose and verse? Has the teacher of literature no part to play in 
making our boys and girls cosmopolitan? 

If geography be travel by proxy, who but the teacher of Eng 
lish can show 

"The ice rimmed isles, 

The palm-fringed summer seas ? 
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Who will make heard 

"The plaintive Nubian songs again, 

The mule bells tinkling down the mountain paths of Spain." 

or cause to be seen 

"Faith flowered in minster stones. 
Art's guess at truth and beauty." 

If the oflBce of a symbol is to call up an image, the English teacher 
should make the past re-echo at the footfall of a word. Only a 
small area of the earth's surface will ever be spread before the eyes 
of the mass of mankind. It then follows that the imagination 
must be employed to make the earth's inhabitants familiar with 
the home of man, and with the field of the deeds of man. If the 
majority of the people is ever to see this oneness, to read with 
delight, literature must lend a most important hand. 

Textbooks of geography, however good, can never meet the 
literary requirement. To prove this, let any tourist observe or 
recall his experience when in distant parts of his own country or 
in foreign lands, "London on the Thames is the capital of Eng- 
land" may have been repeated since childhood, but when within 
the city, it is Shakespeare, Milton, Addison, Macaulay, Scott, 
Thackeray, and Dickens — poets, novelists, historians, and essay- 
ists — who have made London known and loved of all the world. 

Geography, well taught, has no peer in informing the spirit, in 
touching the sympathies, in leaving a tone of the eternal melodies 
in the heart of the learner. The vitalizing centers of the world 
should so live in the memory that every fact concerning them is 
charged with articulate harmony. As the traveler roams about 
Warwick and Kenilworth Castle, is it the text of geography that 
is remembered, or Scott's Kenilworth? What would London be 
without Westminster, and what Westminster without the poets' 
corner and the royal chapels? To him who must see, if at all, the 
world by the fireside, what would Westminster mean without the 
pen of Addison and of Irving throwing on the canvas of conscious- 
ness, impressions both spiritual and material? Venice without 
Portia and Shylock is inconceivable, but the Venice of romance 
is completed only by the Brownings, by Ruskin, Mrs. Olyphant, 
and even by that prince of modern realists, Howells. Piesole must 
be made fragrant with memories of Milton and Gallileo. Paris is 
poor, modern, empty, unless infilled and made historic by that read 
of Napoleon, Josephine, Marie Antoinette, Euge'nie, Victor Hugo, 
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and *'Jean Valjean." It is not "the clean paved streets, the bright 
shop windows, the gay throng, the city that manufactures toys and 
small wares," but the historic Paris that delights. It is the isle in 
the Seine about which Paris grew, Notre Dame, the Louvre, Place 
de la Concorde, the Bastile, and the Tuilleries, down the steps of 
which we see the unhappy Josephine, robed in black, pass for the 
last time on her way to Malmaison. 

No lesson to study environment, no field excursion, can take 
the place of 

**I/ake Lenian lies by Chillon*s walls, 

Which round about the rose enthralls.** 

When standing before the campanile at Pisa, or when reading 
of it in the seclusion of home, imagination must lift us on her 
"wing divine" that we may see Pisa's greatness rise from the 
sepulchral past. Florence without Dante and Petrarch is impos- 
sible. 

The geography of the earth can no more be known unrelated 
to the human interest with which every nook and corner is invested, 
than the history and experience of man can be known apart from 
the globe he inhabits. Scotland's history cannot be known or 
understood without her songs, and her soil gave birth to her songs. 
He who would attempt to teach geography without literature or 
literature without geography, the gods should destroy; for in 
all countries the land and the water, the streets, churches, pal- 
aces, and battlefields show the thought of man expressed in 
deeds. Then, even tho a little science fly out, oi)en the 
door wide to poetry, to classic fiction, to noble biography. There 
will never be too much, never enough, sentiment in the 
the school room. Tennyson by his Balaklava has won victories 
for England, and by his Ode on the death of Wellington, has made 
heroes the world over. What a lesson in patriotism is, 

••Bury the Great Duke, 

With an Empire's Lamentation.*' 

In a word— man to be "man thinking" must hold relationship 
with the life of things as opposed to their phenomena. The true 
end of literary education, whether in geography or elsewhere, is 
the cultivation of the assimilating power. Every man, every book, 
everything continues to live by virtue of that which is independent 
of time and of place, and maintains its educative power long after 
the cause has ceased to exist. This constitutes the essential life 
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the spiritualized thought, as opposed to thought without warmth or 
color. A profound sympathy with this essential life is the only 
means by which to quicken spirit. 

Geography is made too much a knowledge subject. The 
school, the whole world is suffering from a great struggle for 
knowledge of material things. Present education has too little 
spiritward tendency; it ignores the importance of that responsive 
personality, by means of which one may sit in darkness and see 
the whole world. 
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SISAL HRMP AND OTHER USEFUL PRODUCTS OF THE CENTURY PLANT FAMU.Y 

BY WILLIAM B. MARSHALL 

MATERIALS NEEDED 

1. Agave plants. These are usually obtainable in the green- 
houses and gardens of the neighborhood or could be borrowed 
for a few days; or a few plants could be kept in pots at the school 

building. It would be well to have several species, 
ypeamexa. preferably the common Century plant, Agave 

Americana, the sisal hemp or henequen plant, Agave sisalana, 
and the tampico hemp plant, Agave heteracantha. If plants are 
unobtainable the next lx»st thing is to obtain a few leaves and allow 
them to dry, or preserve them in a jar in a solution of formaldehyde.* 

2, Agave leaf combed out to show the fiber. Select a medium 
sized leaf pref(»rably of the sisal hemp plant. Agave sisalana, 
altho the leaf of the common century plant or any other species will 
serve nearly as well. Cut it off at the lower end to a length of 
al)out tw(»lve or fourteen inches. Crush it with a rolling pin or a 
mallet. Kciep wet with water. Comb away the pulp from the 
entire leaf except about four inches near the point. Use a steel 
comb, and be careful not to tear away the fil>ers. The specimen 
should then be preserved in a tall jar of formaldehyde solution. 



'Formaldehyde can be obtained at any drug store. The solution should be six 
per cent, formaldehyde and ninety-four per cent water. The solution should cover the 
entire specimen. 
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3. Needle and thread of the spine and a few strands of fiber. 
This is prepared in the same manner as the foregoing, except that 
the pulp of the entire leaf is to be combed away, leaving only a few 
strands of fiber attached to the sharp spine at the top of the leaf. 
This specimen should be dried. 

4. The rooisiock of an Agave, That of Agave saponarta is 
to be preferred as being the species used as a soap substitute. 
This specimen may be dried or preserved in formaldehyde solution. 

5. A hank of sisal hemp. This may be obtained at the cord- 
age works. 

6. Sisal cordage. This should include a ball of binder 
twine and pieces of several sizes of rope each about a foot long. 
These may be obtained at the cordage works and from dealers in 
cordage. 

7. Door mat, floor mat, and hammock made of sisal. These 
may sometimes be obtained in department stores. The mats may 
be obtained from dealers in carpets and rugs. 

8. Bagging or burlap made of sisal. This may be obtained 
from the importers of Mexican goods, who receive it as wrapping 
to the packages in which the goods are imported. 

9. School bag made of sisal. School bags and other kinds of 
hand bags made of this material are occasionally on sale in depart- 
ment stores. 

10. A bundle of Tampico hemp. This may be obtained at 
the brush factories. 

11. Scrubbing brush made of Tampico hemp. This and 
other kinds of brushes made of Tampico hemp may be obtained at 
the brush factories and stores and at the grocery store. 

12. Mexican sandals, harness, baskets, etc., made of sisal 
hemp. These are not easily obtainable in this country. In some 
of the large cities there are dealers in Mexican curios, who could 
probably supply some of these articles and make arrangements to 
secure others. Teachers visiting the international expositions 
which are held from time to time should seize the opportunity to 
obtain samples of foreign products and the materials manufactured 
from them. 

13. Sap products of the century plants. Pulque, mezcal, sugar, 
soap. These are difficult to obtain in this country. Remarks 
under number twelve apply to these also. 

There should be a great number of these to illustrate every 
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phase of the production and use of sisal and other products of the 
century plant family. There shoiild be at least illustrations show- 
ing Agave plants. Agave plants in bloom, pole 
otogfap plants, suckers, sisal farm, cutting the leaves, haul- 

ing the leaves* to the mill, extracting the fiber, 
baling the fiber, hauling bales to the dock, loading the ship, inter- 
ior of twine mills and rope-walks, pulque farms, gathering pulque, 
distilling mezcal, pulque and mezcal saloons, pulque venders in the 
City of Mexico. 

It is not always possible to obtain illustrations off hand, but 
in time a large series can be obtained if one is on the look-out for 
them. Magazine articles and illustrated papers, especially trade 
papers devoted to the cordage industry, often contain half-tones 
suitable to the purpose. Photographs can be obtained thru 
photographers in the City of Mexico, and in the capitals of the 
various Mexican states. American dealers in Mexican curios, and 
importers of foreign photographs have facilities for obtaining 
selections of photographs illustrating various subjects. 

i. A map of Mexico showing the usual political and physi- 
cal features, and showing the principal districts in which sisal 
hemp, pulque and Tampico hemp are grown. An ordinary map 
may be used, the distributions being shown by 
^ pieces of colored paper cut to the proper size and 

shape and pinned to the face of the map. 

2. A map of the world showing ports from which and to 
which sisal and Tami)ico hemp are shipped. Colored strings run- 
ning from pins at the exporting ports to pins at the importing 
jx)rts is a good wny to show this. The principal manufacturing 
centers using these fibers might be shown on this map. 

1. Production of sisal. 2. Mexican consumption. 3. Exports 
of sisal as compared with other exports. 4. United States imports 
of sisal. 5. Number employed in the United states in manufac- 
turing sisal. 6. Valueof the material after manu 
Table of Statistics, j^^.^^^^^^ 7. Production and consumption of 

piilque and mezcal. 

These seven subje^cts are selected at random. They will serve 
to suggest many other subjects to teachers who wish to say some- 
thing about the statistical side of the matter. At some stage in the 
school life of every child there should l)e some instruction given 
as to the proper metho<ls of collating and using statistics. 
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The pupils should be taught where and how to obtain the data 
and how to interpret them. 

There should be a set of charts showing in graphic form the 
items mentioned in whatever tables of statistics are used. Pupils 
should be required to prepare charts of various styles from the 
same data. An exercise of this kind brings 
*^ * into use their knowledge of drawing, arithmetic, 

mensuration, and geometry, and directs their attention to a practi- 
cal side of geography in some one of its sociologic aspects. To a 
great extent graphic charts form the rhetoric of statistics, having 
an eloquence and persuasive force far beyond that of the mere 
figures themselves. 

Accompanying the collection should be one or more large 
labels, (or a note-book) telling the main facts relating to the cen- 
tury plants and their products. These would be best printed or 
typewritten if possible, otherwise neatly hand writ- 
planatofy labels. ^^ rpj^^ Yahel might be composed by the teacher 

or pupils from data obtained by reading and observation; or it 
might consist of a series of quotations from encyclopsedias, dic- 
tionaries, and other books. For the century plants and products 
an excellent explanatory label could be made by simply quoting 
parts of the few works which are mentioned below under the head- 
ing "Literature." The labels for the individual specimens and 
illustrations should be as full as possible. A large card should be 
attached to each specimen and data when obtained and fully veri- 
fied should be written in legibly and neatly. The illustrations 
should, of course, be mounted on cardboard (10x12 is a good size) and 
facts relating to them should be written on the front or back of the 
card. In this way the label with each specimen or illustration will 
in time tell a complete and interesting story. 

There should be at hand selected magazine articles, books of 
travel, etc., for the use of the teacher. One or two of the most 
interesting of these, or portions of them should be read to the 
class. The pupils should be asked to bring in 
everything they can find-relating to Mexico. The 
parts relating to sisal, pulque, etc., could be searched out and read. 
This same literature could be used over and over again while study- 
ing the geography of Mexico. 

I shall not attempt to give a bibliography of the century 
plants but will mention a few works that are interesting : 
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1. The various encyclopedias, 

2. The Earth and its Inhabitants, by Elisee Reclus. D. 
Appleton & Co., N. Y. 1891. 

3. Catalog of Useful Fiber Plants, by Charles R. DodKe. 

4. Notes on Some Useful Plants of Mexico, by J. N. Rose. 
Three and four are bulletins of the U. S. Department of Agri- 
culture, Washington, D. C. 

5. Pamphlet issued by the McCormick Harvesting Machine 
Company of Chicago, describing their twine mills. 

6. Poole's Index of Periodical Literature. 

This may be found in all the large libraries and will serve to 
guide one to the magazine articles bearing upon any subject. 

These should include an entire duplication of the photographs, 

half-tones, maps, table of statistics, explanatory labels, and graphic 

charts. It would be well to have also lantern 

"* " slides of all the specimens. Every school house 

should be provided with a stereopticon. 

Greenhouses, parks, gardens, museums, cordage works, brush 
factories, and stores should be visited. Properly conducted these 
visits would be one of the most important parts of the object 
lesson. In this matter those living in the 
J^f great cities have manifest advantages over those 

living in the rural districts, but unfortunately most 
of those living in the cities fail to properly appreciate and use 
these advantages, and either neglect entirely to take their classes 
on these visits, or they make such visits without any distinct end 
in view. These visits should not be looked upon as outings, but as 
a required part of the school work. If, in studying the century 
plants and their importance to the Mexicans and to the rest of the 
world, a series of visits were made to the greenhouses, parks, and 
gardens to see the plants themselves, to the factories to see the 
fibers in the process of manufacture, to the stores to see the manu- 
factured articles on sale, to the museums to see the various cloths, 
garments, etc., showing Mexican workmanship, to the library to 
see the books, pictures, maps, etc., relating to these plants and 
their products, the pupils taken on such visits would have a very 
valuable lesson in the proper way to investigate a subject. They 
would get not only the facts themselves but they would get that 
which is vastly more important— an insight into the methods of 
getting the facts. 

(To be Continued.) 
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THE GREAT VALLEY 

The Great Valley of California lies in the very heart of the 
state and is entirely enclosed by mountains save at the narrow out- 
let thru which its drainage passes. The valley is practically a vast 
plain about four hundred miles long and fifty miles wide. The 
San Joaquin river with its tributaries drains the southern arm and 
the Sacramento, the northern. These streams unite a little north 
of the central portion of the valley in a region of lowlands and 
marshes and pour their united volume thru the straits of Karquines 
into San Francisco bay. The two arms of the Great Valley rise 
very gently towards their extremities where they attain an elevation 
of not much over five hundred feet. Much of the lower portion of 
the valley lying west of a line connecting Sacramento and Stockton 
is flooded during the spring rise in the streams. As a result of the 
recent coastal submergence much of this marshy land is subject to 
tidal influence, the tides being felt many miles up the sluggish 
streams. About Martinez the flat bottomed alluvial valleys with 
the abruptly rising hills also support the view of a subsidence of 
the region about the outlet of the Great Valley. 

Owing to the light grade and the large amount of material 
offered for transportation, some of the streams, particularly the 
Sacramento, flow upon channels elevated above the surrounding 
country. For many miles the Sacramento river is bordered by nar- 
row banks of dry land behind which are large stretches of marsh 
and overflow land. 

The moist winds from the ocean pass inland across the CJoast 
Ranges, so that the eastern slopes of the latter receive much less 
rain than the western. The Sierra Nevada mountains being higher 
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than the Coast Ran^j^es, their western slope is well watered while 
the streams are maintained thru the summer by the melting snows. 
As a result of these conditions only few permanent streams enter 
the Great Valley from the west, and these are confined to the 
northern portion known as the Sacramento valley. The southwest- 
ern portion of the San Joaquin receives a very scanty rainfall. 

The Great Valley occupies a structural depression of consider- 
able geological age. The greater portion has either been near the 
sea level or beneath it for long periods of time while the surround- 
ing mountains, particularly the Coast Ranges have undergone fold- 
ing and faulting. 

The surface of the valley is in part formed of delta deposits, 
of the present streams, of recent lake beds, and of the slightly 
eroded surface of uplifted beds of Pliocene age. The floor of 
the valley blends imperceptibly in many places thru the foothills 
into the ancient peneplain of the Sierra Nevada mountains. Upon 
the Coast Range side the mountains rise more abruptly, and in the 
San Joaquin valley in particular there are long waste slopes built 
up by the action of the wet weather streams. 

Along the eastern edge of the central portion of the Great Val- 
ley the streams are large and have cut down slightly into the 
stratified sedimentary deposits of an earlier depression. Waste 
slopes and delta deposits are not prominent. Farther south how- 
(*ver we find that the Kings and Kern rivers have formed large del- 
tas which have considerably modified the surface of the valley. 
An examination of a relief map of California will show that the 
San Joaquin river lies much nearer the coast ranges than it does 
the Sierras. The greater watershed upon the east as well as vol- 
ume of water and the large amount of waste brought from that 
direction have forced the river to the western side of the valley. 
The delta of Kings river has been extended across the valley so as 
to form an inclosed basin of the southern portion, from which 
there is overflow only in seasons of exceptional rainfall. This gave 
rise to Tulare lake, a large body of shallow water. With the 
increase of land cultivation and use of water in irrigation the lake 
is gradually disappe*aring. Kem and Buena Vista lakes are smaller 
bodies of water lying to the south. They are fed by Kem 
river chiefly and are dry during some seasons. The delta of the 
Kern river is dotted with cottonwood trees for miles, and altho 
formed of sandy material is very productive under irrigation. 
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The San Joaquin valley is, as a rule, destitute of trees except 
for fringes along the streams, but largep ortions of the Sacramento, 
receiving a greater rainfall are dotted with oaks. The accumula- 
tion of material in the Great Valley in recent times is enormous. 
Well borings in the center of the valley show that it is filled to a 
depth of more than one thousand feet with gravel and clay of lake or 
fluvatile origin. Remains of trees and land animals of Pleistocene 
age have been found in these deposits. The valley has either been 
the scene of delta accumulation above water as at present, or its 
surface has been occupied by a body of fresh or salt water. It is 
quite probable that at one time in its geological history the outlet 
was to the south instead of west as at present. 

We find the old peneplain already referred to, particularly well 
developed upon the borders of the upper Sacramento valley. This 
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plain is not now continuous with that extended' over much of the 
Klamath mountains probably because of deformation which has 
occurred since. The streams which enter the Sacramento from 
the Klamath mountains have cut canons thru the plain, but it is 
nevertheless a striking feature of the landscape. 

The Feather river, one of the largest tributaries of the Sacra- 
mento, has, since hydraulic mining has been carried on, built up its 
l>ed to such a degree that it is now higher than the streets of 
Marysville and has to be restraineti by levees. 

The only marked elevation in the whole of the region under 
discussion is found in the center of the Sacramento valley west of 
Marysville. It is known as the Marysville buttes. Here is a 
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group of serrated and picturesque peaks rising about two thous- 
and feet above the level and monotonous valley. They are known 
as the Marysville buttes and represent a deeply dissected volcano 
of late Tertiary time. 

THE CX)AST RANGES 

The presence of a continuous line of mountains along the coast 
of California has already been referred to. These mountains are 
known as the Coast Ranges or Coast Range system. As the name 
indicates, they are not made up of one dominant axis, but of sev- 
eral extending side by side and often having broad valleys between 
them. As we follow them northward toward the 40th parallel this 
composite character disappears. The broad valleys give place to 
cafions, and the regular mountain ranges to a broad group of rugged 
and irregular mountiiins. This latter region, lying partly in Cali- 
fornia and partly in Oregon forms the Klamath mountains. No 
definite limit has been established for the boundary of the Coast 
Ranges upon the north, and no natural one can be, unless it is upon 
geological grounds, for the Coast Ranges blend gradually into the 
higher and more nigged regions of the Klamath mountains. 

Upon the south the Coast Ranges may be considered as ter- 
minating at the point where they meet the Sierra Nevada and Sierra 
Madre ranges. Here are the San Emedio mountains the highest 
ix>int of which, Mount Pinos, reaches an elevation of over nine 
thousand feet. In this region also the limit placed upon the appli- 
cation of the term Coast Ranges is merely one of convenience. The 
Sierra Madre together with the Peninsula range of southern Cali- 
fornia lie farther back from the coast, and the Sierra Madre in par- 
ticular is separated from it by a complex structure of lesser 
mountains. 

Thruout the most of their length the Coast Ranges have a very 
regular northwest and southeast direction being nearl}' parallel 
with the coast. The slight discrepancy in direction between shore 
line and mountain range has given rise to the most important of 
the shore-line irregularities. Where a mountain range comes out 
to the ocean there is a more or less prominent cape, while between 
that and the next range there is an indentation of the coast. 

Toward the southern end the Coast Ranges change their course 
and extend more nearly east and west. Point Arguello is the sea- 
ward termination of the Santa Ynez range and marks a change in 
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the direction of the coast line corresponding with the east and west 
structure of these mountains. 

The geological structure of the Coast Banges is exceedingly 
complex. Repeated folding and faulting thru a long period of 
geological time have followed a general northwest and southeast 
direction. The structural conditions together with great variations 
in resistance to erosion of diflPerent rock formations, and the fre- 
quent movements of the land as a whole with reference to the ocean 
level, have given us the complicated topography of the present day. 

The drainage of the great interior region of the state passes 
directly across the Coast Ranges thru the straits of Karquines, 
San Pablo and San Francisco bays to the ocean. This gap in the 
Coast Ranges with its tributary valleys does not appear to be of 
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structural origin but to represent what was a depression or sag in 
the Coast Ranges subsequently enlarged by the concentration of 
the drainage lines. 

Thru the central Coast Ranges we cannot trace the same 
ancient peneplain, which we find in the northern Coast Ranges, 
the Klamath and Sierra Nevada mountains, unless it be in mere 
fragments here and there. The important structural features of 
the Coast Ranges date far back, but differential movement in recent 
geological times has been so marked as to mask or destroy topo- 
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graphic features which in more stable regions would have been 
preserved. Some of the mountain axes we know were not in exist- 
ence even as late as the Pliocene period. The Berkeley hills now 
rising nearly two thousand feet have upon their summits folded 
sediments of a fresh water lake of late Pliocene age. 

In the latitude of San Francisco bay the Ck)ast Ranges appear as 
three well defined mountain axes. Upon the east there is the 
Moimt Diablo range and its topographic continuation across Sui- 
sun bay in the mountains east of Napa valley. In the middle 
there is the northern prolongation of the Mount Hamilton range 
corresponding on the opposite side of the bay to the mountain 
ridge between Napa and Sonoma valleys. Upon the west there 
is the Santa Cruz range south of the Golden Gate and the range of 
which Mount Tamalpais is the culminating peak. The valley 
between these ranges opening out to San Pablo and San Francisco 
bays are among the most fertile and highly cultivated in the state. 
The Santa Clara valley penetrated by the southern arm of San 
Francisco bay, and the Sonoma valley extending northwest from 
San Pablo bay are the largest; Napa valley comes next in size. 
Sonoma valley, and Santa Clara with its southeast prolongation, 
the San Benito valley, are each nearly one hundred miles long and 
attain a width in places of eight to twelve miles. Their nearly 
level bottom lands are formed of sediments deposited in long, 
narrow estuaries of the ocean during the last great submergence of 
the coast. All about the bay are low lands sloping gently back to 
the surrounding hills. These are of the same nature as the valley 
floors except for some modification thru stream action. The bay 
is shoaling in many places, and since the last submergence giving 
rise to the present sheet of water thousands of acres have been 
filled in with stream or delta deposits. 

The hills come down quite boldly to the straits of Karquines, 
a fact which would be explained by the theory of a differential 
movement of the mountains with reference to the floor of the 
Great valley. 

The broad valleys of the San Francisco bay region cannot be 
considered other than structural in their origin, but modified and 
enlarged by erosion. All cannot have had the same history. The 
sharp contrasts between the cafkons which open back into the 
enclosing mountains and the broad, even-floored valleys wotdd in 
itself suggest that the one is new, the other old. 
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All the features of San Francisco bay impress one as those of a 
drowned area. As the land sank the sea came in thru the Golden 
Gate, flooding the lower portion of the great river. The character 
of the bays and islands, and especially the filled in valleys between 

Sausalito and San Bafael, illustrate 
particularly well this last phase of 
the physiographic history of this 
region. 

Mount Diablo dominates the 
outlet of the Great valley. It 
rises to a height of 3,850 feet, and 
is by far the most prominent and 
striking feature of the Coast 
Ranges as one approaches them 
across the Great valley. The core 
of this mountain is made up of the 
older rocks of the Coast Ranges 
(Golden Gate formation.) Its 
prominence is due in part to oro- 
graphic movements, and in part to 
the more rapid erosion of the sur- 
rounding beds. 

The moimtains enclosing Napa 
valley as well as a considerable portion of the Coast Ranges 
extending north to Clear lake, are of volcanic origin. The highest 
peak of this volcanic region lies northwest of Napa valley. It is 
known as St. Helena and attains an elevation of 4,300 feet. 

As we go northwesterly from San Francisco bay, the valleys 
become narrower and the mountains higher. Near the coast there 
are heavy forests of redwood, but farther inland the mountains 
become less timbered while the valleys are dotted with oaks. 

About one hundred miles north of San Francisco and within 
the heart of the Coast Ranges, lies Clear lake. It is an irregular 
lake with a length of about twenty-five miles and an elevation of 
1,310 feet. It is the only lake of any size within the Coast Ranges. 
The surrounding region was the scene of protracted volcanic action 
during the Pliocene period. Uncle Sam, a bold and picturesque 
mountain of volcanic origin, overlooks the lake and rises to a 
height of 4,200 feet. Mineral springs of many kinds abound in 
this section, and at the Sulphur Bank near the eastern end of the 
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lake, there is a most interesting example of solfataric action with 
deposits of sulphur and cinnabar. 

The waters of Clear lake now empty thru Cache creek at its 
eastern end into the Sacramento river. The outlet of the lake was 
formerly westward thru the cafion-like depression, in which the 
picturesque Blue lakes lie, into a tributary of Russian river. Only a 
few feet rise of the waters of Clear lake, would, if the eastern outlet 
were stopped, again send the drainage of the lake westward directly 
to the ocean. The cause of the change of drainage has not been 
investigated. It may have been due to a tilting of the mountains 
or thru a lowering of the divide of Cache creek by erosion. 




THB NBBDLBS—Showing one t^-pe of Weathering. 

North of Clear lake the Coast Ranges form practically a unit. 
There are but two slopes, a short one toward the east, and a long 
one westward to the Pacific. The crest gradually rises as we fol- 
low it northward, until in the Yallo Bally peaks it reaches a 
height of about 8,000 feet. The main stream draining the western 
slope in this section is Eel river. This stream and its tributaries 
exhibit a fairly well matured stage of development. The courses 
of the large streams are mostly subsequent, altho they still flow 
thru cafions, or valleys of no great width. Well formed terraces 
appear at many points along Eel river. At Humboldt bay, 
where this river comes out to the ocean, the higher mountains 
stand back some miles from the coast, and there intervenes a strip 
of level or slightly undulating country. A part of this land about 
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the bay is of delta formation, but the most has been eroded out of 
a soft Pliocene fonnation. 

Russian river exhibits an interesting feature in its lower 
course. From a study of Sonoma valley, with its enclosing moun- 
tains, one would naturally expect to see Kussian river, which drains 
it, passing southeasterly into San Pablo bay. The river does not 
do this, however, for a little above the city of Santa Eosa, it turns 
southwesterly and crosses the range between the valley and the 
ocean thru a winding cafLon. The divide separating the Sonoma 
valley from the bay is very low, scarcely noticeable. It is probable 
that the stream has either been superimposed upon the range 
which it crosses, thru the removal of softer materials of the valley 
floor, or there has been an uplift of the mountain. 

The structural and topographic features of the coast ranges 
south of San Francisco are more complicated than north. The 
extension of the Mount Diablo range to the southeast, forms the 
real crest, or backbone of the Coast Eanges. This divide lies very 
near the eastern edge of these mountains the whole distance 
between Mount Diablo and their southern termination in the San 
Emedio mountains. The divide varies much in height. East 
of Livermore, where it is crossed by the Southern Pacific, it is only 
eight hundred feet high, while near the middle of the range a height 
of nearly five thousand feet is shown in San Carlos peak. 

The Mount Hamilton range which bounds the Santa Clara 
valley upon the east is not structurally distinct «from the Mount 
Diablo range. The Lick observatory stands upon Mount Hamil- 
ton, the culminating peak, at an elevation of 4,210 feet. 

The Santa Cruz mountains form a broad elevated block 
between the Santa Clara valley and the ocean. The highest peaks 
of the range rise to 3,500 feet or over. Following this range south- 
easterly we find it gradually decreasing in height until we reach 
the broad and low depression separating it from the Gavilan range 
which is structurally a continuation of the Santa Cruz range to the 
southeast. During the Pleistocene submergence, there was here 
as at San Francisco a broad channel permitting the entrance of 
the ocean into the large valleys within the Coast Ranges. A divide 
of but little over three hundred feet separatees the Santa Clara val- 
ley from the San Benito valley, while the divide between the San 
Benito and the ocean, discarding the Pajaro cafion, has about the 
same height. The San Benito drainage may at one time have 
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gone down thru the Santa Clara valley into San Francisco bay. 
There are good reasons for thinking that the reverse was the 
case at one time, owing to the presence of a great submarine valley 
in the bay of Monterey and none opposite the Golden Gate. At 
present, however, the Pajaro river, draining the San Benito valley, 
has cut a narrow cafLon thru the low pass separating the Santa 
Cruz range from the Gavilan and passes directly out to the ocean 
at Monterey bay. 

The Gavilan range as a distinct mountain block has a length 
of about sixty miles when it blends with the Mount Diablo range. 
At its southern end are two prominent elevations known as the 
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NEAR THE SUMMIT OF MOUNT LOWE. 

Chalone peak. The higher one is an ancient volcano of Tertiary 
age. The hardened tuffs to the north have weathered out in 
pinnacled forms of picturesque appearance. 

The union of the Pajaro and Salinas valleys forms the exten- 
sive lowlands about the bay of Monterey. These were formed in 
great part during the last deep submergence of the coast. The 
Salinas river, with its important tributary, the Estrella, occupies 
the longest and most direct valley of the Coast Kanges. Near the 
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bay the valley is shut in between high mountains. Toward the 
southeast the valley narrows and the mountains become lower. 
In the middle and upper portion of the basin, there are broad 
reaches of open valley and low hills. On account of the semi-arid 
conditions prevailing in portions of the basin, the Salinas river, 
except during uncommonly wet seasons, is an insignificant one. 
During the summer its bed is dry in many places. 

The mountain ranges which shut in the valley of the lower 
Salinas contrast quite strongly with each other. The Gavilan upon 
the east, tho attaining an elevation of three thousand feet, has only 
moderately steep slopes and presents the general appearance of 
much greater age than the Soledad hills upon the west. The lat- 
ter rise also to about three thousand feet but present a steep and 
picturesque scarp toward the valley. The Salinas river flows 
close under this regular mountain wall, a fact which would indi- 
cate a recent dropping of the valley floor upon that side. Remark- 
ably fine examples of debris fans are found along the steep slope 
of the mountains. 

The Soledad hills form but the eastern ridge of a much higher 
and more important mountain block known as the Santa Lucia 
range. This range begins in the picturesque and rugged coast 
near Monterey and extends southeasterly along the ocean for about 
one hundred miles. It then passes inland, giving place upon the 
shore to another range. The Santa Lucia finally blends with the 
San Bafael and other mountains in eastern Santa Barbara county, 
and these in turn with the San Emedio mountains. The Santa 
Lucia is the most rugged and picturesque mountain range in the 
coast region of California, Its crest is from three thousand to five 
thousand feet high, and lying as it does only about five miles from 
the sea shore, the ocean slope of these mountains is exceedingly 
rugged and picturesque. In many places' they rise with steep slopes 
from precipitous ocean cliffs. Upon the eastern slope of the range, 
the cafions which unite to form the Arroyo Seco are deep and nar- 
row. The region is one of sharp ridges and canons but scantily 
clothed with timber. The highest peak of the range is San Lucia, 
seven thousand feet high. 

The San Luis range is that mountain block which replaces the 
Santa Lucia upon the coast toward the south. The seaward pro- 
longation of this range forms a projecting headland known as 
Point Buchon. At the mouth of Morro bay, a few miles north of 



340 



THE PHYSIOGRAPHY OP CALIFORNIA 



this ix)int, stands a great rock rising bare and precipitous from the 
ocean to a height of nearly six hundred feet. It is known as 
Morro rock and is by far the most striking single feature of the 
coast of California. It is formed of a very resisting igneous 
intrusion. This rock is but one of a series of similar peaks extend- 
ing inland in a southeasterly direction thru the San Luis valley. 




A SCENE I.N THE YOSEMITB VALLEY. 

Sev(^ral of them rise from the open valley to a height of twelve 
hundnHl to fourteen hundred feet in rugged and picturesque 
forms. They result from differential erosion in rock masses of 
greatly varying liardness. 

A remarkable and interesting valley lies to the southeast of 
the extreme head of the Estrella, a tributary of the Salinas. It is 
known as the Carriso plain, havinga length of about fifty miles and 
a width of ten. A scarcely noticeable divide separates the plain 
from the basin of the Salinas. As it is. this great stretch of country 
shut in on most sides by low mountains has no outlet. The sink 
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at its centre is occupied by a salt marsh of considerable extent. 
The arid conditions prevailing here have kept the valley from 
being flooded and breaking the slight barrier between it and the 
Salinas. As will be seen later, the floor of this plain is continuous 
with an old peneplain occupying the upper Salinas valley. This 
is remarkable as being the only inclosed basin in the Coast Bemges. 

The Cuyamas, or as it is known in it^ lower portion, the 
Santa Maria, is one of the most interesting rivers of the Coast 
Kanges. It rises far to the southeast in the San Emedio moun- 
tains and flowing northwesterly for many miles between the Mount 
Diablo, or rather the southern extension of that range, and the San 
Rafael mountains finally turns abruptly southwesterly, leaving the 
broad Cuyamas valley, and cations directly across the Santa Lucia 
range to the ocean. The Cuyamas valley was probably formed as 
a consequence of fault movements which left it without an outlet. 
A lake resulted, and in the overflow of the lake originated the 
stream which cut the present cafion. 

The extreme southeastern portion of the Coast Banges form 
a rugged and complex group of mountains known as the San 
Bafael mountains. They are largely covered with dense brush, 
altho there is some timber where the conditions are favorable. 
The cafLons are deep and show but little or no bottom land. From 
this region the Sisquoc and Santa Ynez rivers flow westerly, the 
Ojai and Sespe southerly. Zaca lake is a small but well known 
body of water in the western part of the range. It occupies the 
valley of a small stream which had graded its valley to correspond 
with the conditions existing when the coast was depressed about 
eight hundred feet. 

The Santa Ynez is a regular and continuous range which 
borders the coast from Point Arguello easterly. Upon the north 
is the broad valley of the Santa Ynez river, while upon the south a 
narrow strip of land separates it from the ocean. This strip of 
land is, however, fertile and highly cultivated. The city of Santa 
Barbara is situated upon it. 

From the foregoing description it may be judged that the 
larger valleys of the Coast Banges have not developed contempo- 
raneously with the cafions in the mountains which enclose them. 
The cafions correspond in their stage of development fairly well to 
those in the Klamath mountains and the Sierra Nevada, but the 
valleys have had a longer history. It is a complex history to be 
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8ure, but structural couditions rather than erosion have deter- 
mined in most cases the position and character of the valleys. 

As illustrating how structural conditions have affected the 
topography, there might be mentioned a line of narrow valleys 
extending from the northern portion of the Sierra Madre mountains 
across the San Emedio, and northwest thru the Coast Banges toward 
San Francisco. These valleys have been eroded as a result of earth- 
quake movements in recent times. In fact the formation of fis- 
ures and low ridges resulted along tfeis line from an earthquake not 
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more than forty years ago. The line of movement or fissure zone 
is in places half a mile wide, and many distinct ridges and depres- 
sions can be counted. Springs issue from this zone of broken rock 
and erosion is proportionately rapid. 

As has already been stated the peneplain which was devel- 
oped thru Tertiary time upon the slopes of the Sierra Nevada 
mountains, the Klamath mountains, and probably also in southern 
California, cannot be traced continuously thru the Coast Ranges 
owing to the strong deformation experienced in this region in late 
Tertiary time, as well as to the fact that during long intervals in the 
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Tertiary the central and southern portions of the Coast Ranges 
were submerged beneath the sea. 

The fact that the main valleys of the Ck>ast Ranges exhibit an 
apparently advanced phase of development, and that the main 
streams are generally subsequent, does not, then, indicate that this 
region has been elevated longer than the Sierra Nevadas. 

The peneplain of the Klamath mountains can be traced con- 
tinuously southward nearly to San Francisco bay, descending slowly 
from a height of three thousand to four thousand feet in the 
former region to about 1,500 feet near its southern limit. The 
planation was not complete for scattered peaks rise above this 
plain. During the development of the peneplain the most of the 
streams had adjusted themselves to the structural conditions. 
With the uplift they retained these courses so that we have now 
well adjusted streams where we might expect consequent ones. 

With the close of the Pliocene, folding and faulting inaugu- 
rated new conditions thru much of the Ck)ast Range area. In the 
northern portion the old plain was distorted but not broken. 
Many of the flat-topped crests of mountain ranges south of San 
Francisco bay probably date from the late Tertiary. One of the 
most important of these is to be observed upon the Santa Lucia 
range. In the middle portion of the range there is an area fully 
ten miles across, and many miles long, which, altho now deeply 
dissected, yet presents an almost level sky line at an elevation of 
about three thousand feet. There are many other areas of similar 
character scattered thru the central and southern Coast Ranges. 

Following the post-Tertiary disturbances, and during the 
interval of the early Pleistocene submergence, when the coast was 
one thousand to fifteen hundred feet below the present level, con- 
ditions must have been favorable in places for the extension of 
the Tertiary peneplain, and for the evolving of partial plains of 
erosion upon the newly formed mountains as in the case of the 
Berkeley hills where there are strong indications of peneplanation 
at an elevation of about 1,500 feet. 

As the coast began to rise from the Pleistocene submergence 
it remained long at a height above the present level of between 
750 to 1,000 feet. Extensive plains corresponding to this height 
were formed in the valley of the Salinas, north of the Santa Ynez 
valley and in other plafjes. In the Salinas valley, owing to the wide 
distribution of soft rocks, the erosion plain was particularly 
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extensive. It was fully 150 miles long reaching far southeast into 
the Carisa plains and across the crest of the Coast Ranges into the 
Great valley. 

Since the elevation of the coast to its present height, broad 
valleys have been eroded in this plain and a new erosion plain is 
in process of formation. There are then to be recognized thru the 
central and southern Ck>ast Ranges: (1 ) a broken and deformed plain 
of Tertiary age, remaining only as fragments here and there; (2) 
an extensive one of Pleistocene age but slightly deformed; and (3) a 
recent one being evolved out of the last. In the northern Coast 
Ranges, the Tertiary plain, tho deeply eroded and deformed, is con- 
tinuous. 

THE KLAMATH MOUNTAINS 

The use of the term Klamath mountains has been limited to 
that portion of the Coast Ranges lying north of the south fork of 
the Trinity river and extending northwest to the ocean, and into 
Oregon. These mountains are limited upon the east by the line of 
contact between the older crystaline rocks and the lavas of the 
Cascade range. On the boundary between California and Oregon 
the Klamath mountains join the Cascade range in an unbroken 
ridge, but both north and south of this point broad valleys sejia- 
rate the two mountain ranges. In California the eastern border of 
the Klamath mountains extends south along the western edge of 
Shasta valley, then easterly around the southern base of Mount 
Shasta, and then bending south, follows down Pitt river to the 
Sacramento. Along much of this line the contrast in topography 
between the volcanic plains and the steep slopes of the Klamath 
mountains, is very marked. 

Different portions of the Klamath mountains are known under 
different names. The Siskiyou range forms a group partly in Cali- 
fornia and partly in Oregon. The Scott and Salmon mountains 
lie to the south and include the highest peaks of the whole group, 
many rising from seven thousand to nearly ten thousand feet. The 
geological structure of the region is not as regular as in the Coast 
Ranges to the south, and as a consequence the mountains and val- 
leys have no definite arrangement. The streams flow in deep, and 
generally narrow cafions, except in a few cases where basins inclos- 
ing softer bcKlsthan those forming the main body of the mountains 
have given rise to valleys of considerable size. Among these are 
Scott's valley, Hay Fork valley, and the valley about Weaverville. 
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Among the larger streams are the Klamath, Trinity, and Sac- 
ramento rivers. The Klamath river rises in the Klamath lake 
basin east of the Cascade range in Oregon. It flows southwesterly 
into California, and, after crossing the depressed portion of the Cas- 
cade range, pursues a tortuous course in a deep cation across the 
Klamath mountains to the ocean. The mountains traversed rise 
to a height of six thousand or seven thousand feet, and the ques- 
tion naturally arises why the river should have cut across these 
mountains rather than have turned southerly thru Shasta valley 
where a low divide of only 3,400 feet elevation above the sea sep- 
arates it from the basin of the Sacramento river. In this case the 
most reasonable explanation seems to be that of a gradual rise of 




AVALON, SANTA CATALINA ISLAND.— A harbor made by the partial floodinfi: ot 
a valley of erosion. Result of last subsidence of the coast. 

the Klamath mountian region after the river had acquired its 
present course. 

The source of the Sacramento river is in large springs issuing 
from the lava at the southwest base of Mount Shasta. The stream 
flows southerly and, after leaving the lava, crosses a spur of the 
Klamath mountains before reaching the Sacramento valley. Its 
course for many miles is thru a picturesque cafion. The cafton 
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antedates the latest of the lava streams from Shasta, for one of 
them flowed down thru it for fifty miles. The river has cut thru the 
lava in most places and is now deepening its channel again. 
Among the picturesque features of the upper Sacramento cation 
are the Castle Crags, bare and castle-like pinnacles of granite. 

The Trinity river drains the southern portion of the Klamath 
mountains. The basin of this river is separated from the Sacra- 
mento valley by Bully Choop mountains, while upon the north 
are the Salmon and Scott mountains. 

The higer portions of the Klamath mountains, particularly 
the Salmon range, were glaciated during the Glacial period. The 
glaciers were more local than those in the Sierra Nevada moun- 
tains and did not descend below five thousand feet. The higher 
mountain valleys contain numerous little lakes, which with the 
moraines and polished rock surfaces are characteristic of glaciated 
areas. 

Viewing the Elamath mountains as a whole, we find that they 
have many physiographic characters in common with the Sierra 
Nevada mountains. There is the same absence of isolated peaks 
rising much above the elevated ridges, and the same deep cations 
carved out by erosion. Geologically they also have much in com- 
mon. 

THE SIERRA MADRE AND PENINSULA RANGES 

Under this head will be included all that part of California 
lying south of the San Emedio mountains and west of the Great 
Basin area. The broad and high range of mountains extending 
south of east from the San Emedio region, forms the watershed 
between the fertile valleys of southern California and the Mojave 
desert. This mountain block is known at various points under 
difiFerent names. The designation Prancisquita mountains is given 
to that portion lying south of Antelope valley (western arm of the 
Mojave desert) and west of Soledad pass. East of this pass the 
range broadens and becomes much higher, reaching an elevation of 
nine thousand feet in San Antonio peak. This portion is known 
as the San Gabriel range. 

At Cajon pass the range is again depressed sufficiently to per- 
mit of its being crossed by a railroad. Beyond the pass to the 
east rises the still more lofty and rugged San Bernardino range 
culminating in Grayback, over eleven thousand feet high. To the 
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east the range now becomes lower and forms tbe low divide 
between the Mojave and Colorado deserts. 

The Sierra Madre range, as a whole, was elevated near the 
close of the Tertiary period, probably thru the combined influence 
of folding and faulting. The southern front of the range is par- 
ticularly bold and imposing rising as it does from extensive valleys 
and waste slopes elevated less than one thousand feet above the 
sea. The mountains are deeply cut by sharp V-shaped cafLons in 
which are insignificant streams during the dry season. After 
heavy storms each carries a muddy torrent, which, spreading out 
at the mouth of its cation, contributes its load to the building up 
of the waste slope. 

But one stream of any consequence, the Mojave river, drains 
the northern side of the San Bernardino range, and it is soon lost 
in the sands of the desert. Upon the southern side the San 
Gabriel and Santa Ana rivers are the most important, but even 
these carry but little surface water to the ocean. The most of it is 
used in irrigation. 

The Santa Clara river drains the northern portion of the area 
under discussion. Its tributaries head in the San Emedio, Fran- 
cisquita, and San Gabriel mountains. In the middle and upper 
portions of this basin the rainfall is light, and except after periods 
of heavy rain but little water flows upon the surface of the river 
bed. The valley of the Santa Clara expands to a width of twelve 
or more miles near the ocean, and for fifty miles back from the 
coast is highly cultivated. Mounts Pinos, Alamo, and Prazier upon 
the northern edge of this basin are the loftiest peaks of the San 
Emedio range. The two latter peaks in particular have nearly flat 
summits of considerable extent which appear to be remnants of an 
ancient peneplain. The Tertiary and Pleistocene deposits high up 
on the flanks of these mountains testify to very marked elevation 
in recent geological times. 

The valley of the Santa Clara river seems to have originated 
in a structural depression formed thru faulting. The San Fer- 
nando range bordering this valley upon the south and eighteen 
hundred to three thousand feet high gives evidence in its bold 
scarp facing the valley, and gentle slope to the south, of being a 
raised and tilted block. The valley of the Santa Clara river has 
like most of the other large streams had its bed graded up in 
adjustment to the present conditions. 
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Extending east and west along the north side of Santa Monica 
bay, and reaching eastward to Los Angeles, is another mountain 
ridge known as the Santa Monica range. Its highest peaks reach 
an elevation of nearly three thousand feet. The range is formed 
largely of volcanic rocks. Structurally it appears to be continuous 
with the islands to the west lying off Santa Barbara channel. 

An irregular line of low mountains stretches along near the 
southern base of the San Gabriel range and is separated from it by 
a waste filled valley. In the eastern end of the San Fernando 
valley this elevation is known as the Verdugo mountains. Farther 
east are the San Bafael hiUs. Between Los Angeles and Pasadena 
these hills are much eroded, but beyond the San Gabriel river they 
rise again to form the Puente hills. Tracing them farther still, 
they are found to increase in height, forming the steep and high 
Santa Ana range whose eastern front is a great fault scarp of 
recent geological origin. The highest peak of the range has an 
elevation of 5,600 feet. 

Between the San Gabriel river and San Fernando the streams 
issuing from the San Gabriel range have cut across this line of hills 
and mountains, and in many places have nearly obliterated them. 
The waste slopes sweep across them in even grade. 

The plain stretching from Los Angeles south and west to the 
coast formed the floor of a broad bay during the last extensive sub- 
mergence of this region. It has been but slightly modified by 
erosion. 

The Santa Ana is the largest stream of southern California. 
Rising in the San Bernardino range it flows westward past San 
Bernardino and Riverside thru a region of low relief, and then 
cafions thru the northern end of the Santa Ana range. It emerges 
from the canon upon a broad flood plain which extends to the ocean- 
The river was probably either superimposed upon the Santa Ana 
range because of an original deposit of soft sediments filling the 
basin thru its middle course, or it cut the canon as the range was 
slowly elevated across its course. 

The old topography in the region about Riverside is most 
interesting. The graded condition of the streams, the low hills of 
granite and ancient crystalline schists afford us a picture of what 
nearly the whole of southern California might have been if it were 
not for the faulting which gave rise to the rugged ranges of the 
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region. If it were not for these high mountains arid conditions 
would prevail and there would be another Mojave desert. 

This area of ancient topographic forms stretches south from 
Riverside for many miles and also west to the Puente hills. It 
presents the most striking contrast to the bold scarps of the Santa 
Ana, San Bernardino, and San Jacinto ranges. 

South of the San Bernardino range, and on the south side of 
the low pass leading east to the Colorado desert, rises the rugged 
peak of San Jacinto to a height of about eleven thousand feet, 
twin brother to Mount San Bernardino. 

Mount San Jacinto may be termed the northern end of the 
Peninsula range, that continuous chain of mountains stretching 
from this point south for nearly one thousand miles thru the penin- 
sula of lower California. This range rises as a general thing 
very abrubtly from the desert and gulf at its eastern base, and in 
position and structure might be considered a worthy continuation 
of the Sierra Nevada mountains. The lower portion of the scarp 
of the range near the Mexican line is particularly bold. Here 
recent faulting has raised the mountains about one thousand 
feet. Upon the slope of Carrizo mountain mollusc borings still 
remain upon the surface of the limestone at an elevation of twelve 
hundred feet. 

The western portion of Mount San Jacinto, overlooking the 
broad reaches of the valley of the same name, is a bold fault scarp. 
San Jacinto river flowing for some distance at the base of this 
scarp turns abruptly southwest, and crossing the region of old 
topography already described, empties in seasons of exceptionally 
wet weather into Lake Elsinore, the largest lake of southern Cali- 
fornia. This lake lies at the eastern base of the southern con- 
tinuation of the Santa Ana fault scarp, and occasionally overflows 
northwesterly down the Temescal valley to the Santa Ana river. 

Following the fault scarp from Elsinore for thirty miles in a 
southeasterly direction we come to Temecula creek, a stream of 
considerable size rising to the south of San Jacinto. This stream 
instead of flowing northwest along the base of the scarp as we 
should naturally expect it to do, has instead cut a cafion directly 
across the scarp and pursues a fairly direct course to the ocean. 
Here as in many other cases there are two hypotheses to choose 
from to account for the course of the stream. Either the moun- 
tain scarp has been slowly raised across its course or the valley 

4 
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in the depressed block to the east of the fault was filled with pleis- 
tocene deposits to a level with the rim of the scarp at the time the 
drainage was established. Which explanation is the correct one 
has not yet been determined. 

The cafion which the stream has cut is narrow and quite pic- 
tures(iue. Standing at the top of the present steep walled cation 
we appear to be in tlie centre of a broad valley of older topographic 
forms, a valley eroded and fairly matured before the last uplift. 

South of Temecula the fault scarp disappears altho Smiths 
mountain which appears to be an uplifted block may be related to 
the same line of disturlmnce. Towanl the southern boundary of 
the state the Peninsula range becomes more simple. Back of San 
Diego the crest of the range is nearly as far from the fault line at 
its eastern base as from the western. The features of an ancient 
baselevel are particularly noticeable upon the crests of the moun- 
tains and ridges. The summit of Smiths mountain as well as that 
of the Laguna mountains are fine examples of flat topped. Viewed 
from a point east of Fallbrook the western slope of the mountains 
forms a nearly even sky line gently dipping towards the coast. 
The prcjsent canons have been eroded in this ancient plain, and in 
many cases they have widened to extensive valleys. The main 
streams are completely graded, flowing over a sand floor. Their 
beds are dry during a great part of the year but water can be 
obtained in abundance by sinking thru the sand. 

The extensive mesa extending from San Diego to ocean side 
is an old sea floor. Except for the steep walled canons cut across 
it the surface has been but slightly modified since the uplift. One 
can trace in places the successive lines of sand dunes formed as the 
coast rose. San Diego bay has probably been formed thru the 
drowning of a river valley in connection with the action of ocean 
waves and currents. 

COAST FEATURES 

The fact has already been mentioned that along the whole 
length of the California coast the topography resulting from sub- 
aerial erosion has been modified by wave action and sedimentation 
incident to depressions of the coastal area. The lower portions of 
the stream valleys once excavated deeper than they now appear 
were partly filled with sediments when the ocean level was 1000 to 
1500 feet higher. At the next period of elevation stream erosion 
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was again active. Now the valleys are again being silted up to sea 
level as a consequence of submergence. 

Nearly every stream along the whole length of the coast has 
either a tidal lagoon at its mouth, the tide entering from a few 
hundred yards to a number of miles, or an extensive alluvial plain. 
Those streams like the Klamath river, containing a large volume 
of water the year around, maintain an open channel to the sea, the 
tide flowing in and out. The entrance to San Francisco bay is 
preserved not so much thru the volume of the river which finds its 
outlet here as thru the vast amount of tidal water pouring thru the 
Golden Gate. 

Those streams like the Salinas which flow a considerable 
amount of water for only a portion of the year, and whose channels 
are deeply filled with detrital material do not show the eflFects of 
subsidence as distinctly because of the filling in of their estuaries. 
Along the southern coast there are many streams of this char- 
acter. There are other small streams flowing only during wet 
weather and which carry but a small amount of the detrital mater- 
ial. During the summer the waves and ocean currents block the 
outlets of these and the enclosed lagoons on drying leave a surface 
whitened with more or less salt. These conditions are beautifully 
shown along the coast of San Diego county where the canons of 
many small streams have been flooded by subsidence. 

Numerous wave-cut terraces of varying width are to be 
observed at favorable points along the whole coast of California. 
These range from ten feet to fifteen hundred feet in elevation. 

The great mesa north of San Diego is a wave cut plain. Its 
upper limit has an elevation of about eight hundred feet. 

San Pedro hill, forming a prominent feature of the coast 
opposite Los Angeles, is finely terraced up to an elevation of 
twelve hundred feet. San Clemente island, which, like the other 
islands, seems to have moved in the main with the mainland, is 
terraced up to nearly fifteen hundred feet. 

At Point Sal, in northwestern Santa Barbara county, there is 
a broad terrace at one thousand feet. Upon the seaward slopes of 
San Luis range there are many terraces, some of them remarkably 
I)erfect, they range in height from ten to 750 feet. Upon the 
slopes of the Santa Lucia range they appear at heights of 750 to 
one thousand feet. Very fine terraces also appear along the slopes 
of the Santa Cruz range. North of the mouth of Bussian river 
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they are recognizable as high as fifteen hundred feet. The upper 
one forms a bench against the old peneplain so distinctly shown 
in that region. 

As the land rose permitting the formation of these terraces, 
there was a prolonged stop at an elevation varying from 750 to 
one thousand feet; the diflference between these figures possibly 
indicating the amount of diflferential movement since. The breadth 
of this terrace and its correspondence in height to the broad pene- 
plain of Pleistocene age which is very prominent thru portions of 
the Coast Banges marks this as an important stage. 

As the coast rose the rivers also formed terraces. Below 
Bradley upon the Salinas river six terraces can be seen. 

Along nearly the whole length of the state except where the 
mountains rise directly from the ocean cliffs there is a coastal 
plain. This varies in width from a fourth of a mile to several 
miles, and in height from sixty to two hundred feet. Along por- 
tions of the Mendocino coast where this plain is broad and fur- 
nishes a large part of the best land in the county, much of it 
attains a height of four hundred feet. 

The coast of California is bordered by a submarine plateau 
sharply marked off from the deep waters of the open Pacific. 
This plateau is a part of the continental mass and has at various 
times in its history been wholly or in part raised above the water. 
The present islands rise from the surface of this plateau, and rep- 
resent peaks of mountain ranges structurally related to those upon 
the adjoining mainland. 

The submarine plateau is quite narrow along the coast of 
northern California. From point Arena southward it slowly widens 
sweeping just outside of the Farrallon islands, twenty miles off 
the Golden Gate. The surface of the plateau generally slopes very 
gradually out to the one hundred fathom curve when it takes on 
a much steeper descent to the deeper portions of the plateau or to 
the abyssal depths of the Pacific. 

The plateau narrows opposite Monterey bay, and along the 
high Santa Lucia range the one hundred fathom curve is only 
4.6 miles from shore. Farther south it widens, sweeping out 
side of the channel islands, and finally attaining a width of 
150 miles. The surface of the broad portion of the plateau is far 
from being uniform. Some of the islands rise over two thousand 
feet above the sea level, and in places the depth of the water at 
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their bases is two thousand to three thousand feet. An elevation 
of less than one thousand feet would connect the Channel islands 
(those lying off Santa Barbara) with the mainland. Such an ele- 
vation existed during the early Pleistocene, for remains of the 
mastodon and other mammals are found upon one of them. The 
water about San Clemente and Santa Catalina is much deeper. 

Crossing this marginal plateau at various poinft are subma- 
rine valleys which from their position and general character are 
believed to have been formed by subsBrial erosion. Many of the 
most prominent valleys lie opposite the mouths of the present land 
valleys, some are not thus situated. The greatest of the subma- 
rine valleys is that occupying the bay of Monterey. It extends 
westerly from a point near the mouth of the Pajaro and Salinas 
rivers and down across the plateau to the abyssal depths of the 
Pacific. It reaches so close to the shore as to have influenced the 
location of a wharf. It has been thought that because of the 
absence of any submarine valley oppDsite the Q-olden Gate the 
drainage of the Great valley ones entered th3 038an thru the val- 
ley in Monterey bay. 

Many important and interesting facts connected with the 
physiographic history of California yet remain to be studied. 
Enough has been said however to give some conception of the 
varied features of the state, and to show the richness of the geo- 
graphic material at hand for our schools. 



THE NILE COUNTRY 
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BY MARY E. ANDREWS 

From the fem-draped cliffs of the western shore of Victoria 
stretches a maf^nificent forest, where Africa's most noble trees are to 
be found. There is the gigantic sycamore, and the slender-stemmed 
palm in many varieties, the plantain, gum^ acacia, thorn, 
euphorbia, and many more, while slender lianes twist themselves 
from tree to tree. Then follows an open, rolling country, which 
rises into higher and higher outlines, until the hills are heaved up 
mountain high along the rim of the Great Rift valley. Suddenly 
they are cleft in twain, and we look down the precipitous declivity 
upon the waters of Lake Albert. "Like a sea of quicksilver" it 
appeared to Baker when, first of Europeans, he looked upon its 
face. 

Farther south the mountains tower to yet sublimer heights, 
until at last the dominating mass of Ruwenzori, the Cloud King, 
sends its snow-bom streams to feed Lake Albert Edward, and, thru 
the Kagera and the Katonga, Victoria Nyanza on the plateau at its 
feet. This mountain mass is from seventy to eighty miles long, and 
its lofty summits are crowned with perpetual diadems of snow. 
Well do the natives call it the Cloud King; for it lifts its head into 
the eternal snows, 16500 feet above the sea; and it wraps its mist 
mantle so closely about it that its highest peaks are hid from 
curious eyes more than half the year. Sir Samuel Baker reached a 
point on the Albert Nyanza from which the Ruwenzori range 
should have been plainly seen ; but the jealous monarch hid him- 
self behind his veil of cloud, and the great range was blotted out 
from view. Others also looked and saw nothing save the lower 
heights topped by banks of cloud and mist. 

And herein we have the explanation of a mystery; for Ruwen- 
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zori ifi undoubtedly the Jebel Kumr, the Montes Lunae of medi- 
aeval geographers. So long did the Cloud King wrap the concealing 
mists about him that his very existence was forgotten, or disbe- 
lieved, by the modern geographer. The splendid panorama of 
forested slopes and snow-crowned summits was revealed at last to 
Stanley's eyes, in May, 1888. "The upper part of the range," he 
writes, "now divided distinctly into many square-browed peaks, 
seemed poised aloft in a void of surprising clearness, domed by a 
dark blue heaven as clear and spotless as crystal; and a broad zone 
of milk-white mist, enfolding in the middle, caused it to resemble a 
spectral mountain isle sailing in mid air — to realize a dream of an 
Isle of the Blest." 

Another classical mystery finds its solution amid this maze of 
mountains; for somewhere in their forest depths native report 
places the Batwa, one of those isolated tribes of a race of dwarfs 
scattered across equatorial Africa, who seem to represent a people 
once widely spread over the continent, now approaching extinction. 

Schweinfurth has given a lively description of the pygmies of 
the Akka tribe: of their agility in attacking the elephant by crawl- 
ing under the huge creature, striking upwards, and then dexter- 
ously springing out of harm's way; of the lively expression of their 
faces; the twitching of the eyebrows; the animated and express- 
ive gestures. With their poisoned spears and their marvelous 
agility they are no mean foes. 

The discovery of these little people by Schweinfurth and 
Stanley explained the many allusions to a race of dwarfs dwelling 
in remote parts of Africa found in Greek literature. As the word 
implies, the pygmies of the ancient Greeks were conceived to be 
no larger than the fist; and the allusions to them in the Iliad, in 
the works of Herodotus, of Aristotle, and of many Greek poets, 
were set down as classical fables until the nineteenth century 
explorers, penetrating the heart of Africa, discovered that here, 
too, the ancients knew whereof they spoke; and that in the tales of 
the old Greek poets we have but the truth minimized, so to speak. 

In the fringe of silver streams that fall from Ruwenzori's snow- 
capped heights, the waters of the Nile system are found at their great- 
est altitude above the sea. And at the foot of the Cloud King, in the 
depths of the Great Rift valley, lie the beautiful pale blue waters 
of Muta Nzige, or Albert Edward lake, which flow out thru Sem- 
liki river, and after traversing a noble forest enter the waters of Lake 
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Albert. The fiord-like scenery of tbe Rift valley lakes is shown 
in all its wild picturesque beauty along the shores of Muta 
Nzige, the Grasshopper sea, as the natives call Lake Albert, whose 
splintered cra^s of granit<», gneiss, and dark red porphyry rise 
almost vertically fifteen hundred feet above its face, isolated peaks 
reaching a height of five thousand, and even ten thousand feet. 
To the northwest of Lake All^ert, on the table land above, rises 
the Blue Mountain range, which forms the water parting 
between this part of the Nile and the Congo. 

Tho the Shimiyu may be the longest tributary of Lake Vic- 
toria, the Kagera, or Alexandra Nile, is by far the most copious. 
Its source is not far from the margin of that part of the Rift val- 
ley in which lie Lakes Allx^rt and Albert Edward, and it is fed by 
many streams from the lofty Ruwenzori range. The country thru 
which it flows is similar to that of the Shimiyu. Wave after wave, 
the low, grass covered ridges roll on to the foot of the western 
mountains. Few trees are to l)e seen, but banana groves surround 
the villages of the dome-shaped huts so characteristic of central 
Africa. Flowing on in ever increasing volume, the Kagera spreads 
out from time to time, now into a lake of considerable size, and 
again into pai)yrus-covered swamps. It reaches the southwest cor- 
ner of the lake as a dee^p, powerful stream, which the natives call 
'*The mother of the river at Jinja," the native name for Ripon 
Falls. 

Such is the country in which we find the remotest sources of 
the River of Egypt. 

From its lofty elevation of four thousand feet, the Victoria 
Nyaiiza pours its waters over the low ledge of Ripon Falls, and 
enters the Somerset or Victoria Nile. To reach the waters of 
Lake Albert, the river must make a descent of fourteen hundred 
feet or more; hence the stream is swift thruout, foaming along 
its rapid course between high cliflPs covered with bananas and 
palms. Al)out midway in its course it widens out into a lake some 
fifty miles broad, to which the name of Lake Ibrahim has been given; 
and about half way between this and Lake Albert the swift waters 
leap down a perpendicular wall of rock about five feet, forming 
Karuma falls. From here on it dashes from gorge to gorge in a 
succession of wild rapids, where the water is beaten into a fine 
spray that is carried to shore and precipitated upon the rich vege- 
tation of the forest. This i^recipitous course of the stream 



THE NILE C50UNTRY 357 

terminates at Murchison falls, where it drops over a ledge of rock 
some 120 feet high, between cliffs of black basalt. 

This is by far the greatest waterfall of the Nile, and it seems 
to be the final plunge in the rapid succession of leaps from gneiss 
plateau to Kift valley level; for almost immediately the stream 
becomes very sluggish, and soon joins the lower lake as dead 
water, by an entrance all but hidden by papyrus thickets. In the 
wilderness beyond these, Gordon saw a herd of elephants tossing 
bundles of long grass into their mouths with their trunks, their 
hugh ears flapping about their heads like sails. 

Once arrived upon the surface of Lake Albert, we have left 
behind and far above us the high plateau on which lies Lake 
Victoria; and we now find ourselves in the midst of the fiord-like 
scenery of the valley, with its splintered and faulted rocks, its 
stupendous heights and yawning chasms everywhere testifying to 
the mighty forces that gave them birth. 

From Lake Albert, almost 2500 feet above the sea, to Lado, 
about fifteen hundred feet, the Nile, or Bahr-el-Gebel as the 
natives call it, still traversing the highland region, flows thru a 
picturesque gorge worn by its waters. Gordon, who first ascended 
this part of the river while Governor General of the Sudan, 
1874-79, found it navigable except for the two and one-half miles 
over which the Fola rapids extend. Here the river suddenly 
contracts as it saws its way thru the Latook mountain barrier, 
forming what may properly be called the eighth cataract of the Nile. 
It is the only one not navigable from Lake Albert to the sea, the 
seventh, situated a few miles below, and the six below Khartum, 
all being passable for boats in time of high water. 

The Fola rapids are close by the juncture of the Asna river, 
the only Nile tributary, except those entering the equatorial lakes, 
whose basin is wholly within the equatorial highland region. It 
receives the drainage of the west slope of the Madi mountains, 
and the entire drainage of the Madi and Shooa countries, 
tries, together with that of countries to the west of Shooa. It is a 
tremendous mountain torrent, carrying a vast volume of water to 
the Nile. 

Baker gives an enthusiastic description of the Asua country: 
of the castellated appearance of the granite mountains that rise 
nearly four thousand feet above the main stream; of the beautiful 
park-like character of the scenery, magnificent forest alternating 
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with vast, rolling prairie where abundant crops of sesame are culti- 
vated, and where fine herds of cattle find pasturage. 

The inhabitants of this land, "flowing with milk and honey,'* 
as Baker characterizes it, the Shuli, are a peaceful, agricultural 
people, who show great respect to their women. They wear a scant 
covering of skins, load their wrists, ankles and necks with iron 
rings, and build up their hair into elaborate coiflFures several stories 
high, decked with strings of beads, rings, feathers — anything that 
may serve as ornament. Opposite them, on the west bank of the 
Nile, are the Luri, and to the north are the Madi, in whose 
country is Dufile, H° 40' N., 82° E., destined to be an. important 
strategical point, owing to its commanding position. 

North of the Madi, and occupying the country around Lado, 
are the Bari, remarkable for their fine physique, their haughty 
bearing, and their great bravery. Women are allowed to wear the 
loin cloth, but the men scorn clothing as effeminate. "He came in 
full dress— a necklace," wrote Gordon of the visit of a Bari chief. 
Roman Catholic missionaries have worked among these bravest of 
the Nilitic trilws but with little effect, the slave trade, so 
long the scourge of central Africa, being inimical to the spread 
of Christianity among them. 

At Gondokoro, 4° 54' N., 31° 28' E., in the Bari country, Sir 
Samuel Baker and his wife, exploring the Nile from Khartum 
upward, in 1866, met with Speke and Grant, who had crossed 
over from the Zanzibar coast to explore Lake Victoria. It 
was one of those unexpected meetings for which the history of 
African exj^loration is noted. Gondokoro afterwards became the 
headquarters of Baker while Governor General of the Sudan, but 
was abandoncnl by Gordon for the more desirable location of Lado, 
six miles below, on the west bank of the river. 

The country near Lado is described as beautiful and park-like, 
dotted here and there with great, sugar-loaf shaped trees, in the 
shade of which are the villages of the Bari, neat circular straw huts, 
with well filled corn bins raised on stakes, to keep out the rats and 
white ants. 

At Lado the Nile emerges from the highland region to wander 
thru the interminable marshes of the lower plain, Bahr-el-Gebel 
no longer. Here, then, we may pause and look back over the first 
stiige in its journey to the sea. We find it to be a magnificent plateau. 
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where abundant rains feed a rich tropical vegetation, and high 
altitude tempers the heat of the tropics, making the climate health- 
ful. It is a region eminently fitted for the development of a high 
civilization; and when one looks on the pictures of savage bru- 
tality drawn by the explorers of the last fifty years, one does not 
feel disposed to cavil at the European partition which makes pos- 
sible the development of Christian civilization. 

The Nile is called Bahr-el-Gebel as far as the entrance of the 
Gazelle; but the mountainous character of its scenery ceases at 
Lado, where Gebel Lado and the Madi mountains south of Gondo- 
koro stand like sentinels at the gateway of the highland region. 

They have not yet disappeared below the southern horizon 
when the river slows up and winds in endless convolutions over 
the level plain, widening out frequently into ill-defined marsh and 
lake, or splitting up into many passages that are soon lost among 
floating islands of vegetation. It would be difficult to exaggerate 
the wretchedness of the country. The few inhabitants, Nuers, are 
a miserable, fever-stricken people, their straw huts reached only 
by wading thru the swamp. "It is a heart-breaking country," says 
Baker, "without a single redeeming feature." With their broad 
flat feet, long spindling legs, small heads and long necks, the 
Nuers, like the Dinka and the Shilluks, have been compared to fla- 
mingoes; and they have a habit of standing a long time on one leg, 
which adds to their comical likeness to their feathered neighbors. 

This is the region of the "sudd," or "sett," or grass barriers of 
the Nile, which extends from about 7° N., to Fashoda, 10° N. 
Many plants are concerned in the formation of these curious float- 
ing islands of the Nile. Prominent among them is Pistia Strat- 
iotes, a little plant with a top like a lettuce head and a root five 
feet in water. The decay of the Azolla, a water fern, and of 
other aquatic plants, forms a ropy, gelatinous mass that binds the 
roots of the Pistia, together with drift of various sorts, into a com- 
pact mass. Grasses and ferns take root on the floating raft, with 
less humble plants as well. Ambatch, a leguminous plant eight- 
een to twenty inches high, with star-shaped leaves and golden 
yellow flowers like those of the broom, is peculiarly adapted for 
life upon these floating islands. Its wood is the lightest known; 
so light, indeed, that one man can carry three canoes made of 
Ambatch, each one capable of holding three men. Papyrus, too, is 
a dweller upon the sudd, and even trees are sometimes met with. 
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The Nile rises and floats out these masses of vegetation; they come 
down to a curve and stop there; more islands float down, until 
the river is blocked for miles; under this floating bridge the 
water flows on. 

Amid the floating islands of tropical vegetation that block 
this part of the Nile, we are again on classic ground; for history 
records that Nero once sent a body of centurions to explore the 
source of the Nile, and that they returned, unsuccessful, telling 
stories of cataracts and impassable marshes. Undoubtedly it was 
the swampy barriers of the sudd region that baffled the Roman 
explorers. The failure of Nero's imperial soldiers became the 
triumph of the English explorer, however, when, in 1861, Sir Sam- 
uel Baker and his young wife, with indomitable perseverance, cut 
th:^ir way, first of all Eirop.vius, thru the sudd of the Nile. 

In 1873 the British government sent three companies and two 
steamers to cut a passage thru the Nile sudd. Large blocks of 
vegetation were cut away, and the water burst the remaining bar- 
riers with terrific force, carrying multitudes of fishes, with croco- 
diles, rhinoceroses and hippopotami, like chips, pellmell down the 
river. The channel thus opened reduced the time between Khartum 
and Gondokoro from fourteen months, the time it took Baker to 
force a passage, to three weeks. What the prolific vegetation of 
the tropics can do once, however, it can repeat; and the way must 
l)e frequently cleared. Even a brisk wind is sometimes suflS- 
cient to impede navigation by the accumulation of floating islands. 

A]x)ut 170 miles above the entrance of Bahr-el-Ghazal, the Nile 
sends off a side channel, Bahr-el-Zeraf , or the Giraffe river, which 
rejoins the main stream a short distance below the Gazelle. The 
entrance of the latter stream, in the heart of the sudd region, is 
marked by Lake No, the shrunken remnant of a vast sheet 
of water that once occupied this region, covering a territory as 
great as that now under the waters of Lake Victoria. 

With the exception of two or three inconsiderable streams and 
wadies, Bahr-el-Gliazal, or the Gazelle river, is the one Nile tribu- 
tary from the west between Lake Albert and the sea; and it is by 
far the most important river system connected with the Nile. 

The highland rim of the Gazelle basin is a spur of the Galla 
Abyssinian highland. Extending northwest from the region of the 
Great Lakes, it curves around to the east and southeast, separat- 
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ing the Congo and Tchad systems from the Nile. It is much 
lower than the grand plateau from which it springs, the height of 
Munza's great hall, just over the divide, on the Congo slope, being 
2707 feet; but it shows the characteristic scenery of the higher 
region. Flat-topped, fortress-like hills of granite, and rounded 
mounds of gneiss rise here and there above the dewy steppes; mag- 
nificent forests occur at frequent intervals; and the abrupt descent 
from highland rim to lower plain is marked by falls and rapids. 

Lakes, which are so important in other parts of the Nile sys- 
tem, seem to be wanting in the basin of the Gazelle; but the 
swamps of the sudd region, which extend far up the Gazelle and 
its tributaries, form a catchment basin from which the Gazelle 
waters, with those of Bahr-el-Gebel, are fed to the lower 
streams. 

The country of the Gazelle and its more southerly tributaries, 
the Dyoor, the Wow, and the Tonj, has been made known to us 
chiefly by Schweinfurth, who, in 1871, made an extensive trip 
thru the region with a company of ivory traders. He has given us 
a minute description of the Niam Niam, who inhabit the watershed 
between the Dyoor, tributary to the Gazelle, and the Walle, tribu- 
tary to the Congo. 

The name Niam Niam means "great eaters, "and it is well chosen. 
They are a fierce tribe of cannibals, and human flesh seems to be 
the most important article of their diet. Their scant clothing has 
yet a certain picturesqueness, and the skins which compose the 
chief garment are evidently selected for their beauty. Like all 
central African tribes, the Niam Niam, especially the men, take 
marvelous pains in dressing their hair. Polygamy is practised 
among them, yet the marriage bond is held sacred, and the Niam 
Niam men show a deep affection for their wives. Loathsome as 
they are in their cannibal habits, these people yet show some 
admirable characteristics, and an intelligence considerably above 
that of most African tribes. 

The great hall in which King Munza danced before his wives, 
Schweinfurth describes as a wonderful structure, more than one 
hundred feet long, whose spars and rafters were the leaf stocks and 
mid-ribs of the wine palm, from twenty-five to thirty-five feet long, 
the brown surfaces shining as tho freshly varnished. The floor was 
a hard, smooth, dark red clay; and the lofty arch of the roof, which 
was surpassed in height only by the loftiest oil palms, was sup- 
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ported on three long rows of pillare, each one a tall, straight tree 
trunk. 

North of the Niam Niam country is Dar Fertit, or country of 
the Fertits. It is one of the oldest domains of the slave raiders. 
So long and so successfully did they carry on the traflSc that 
Schweinfurth, thirty years ago, described the country as like a 
sold-out land— sadly depopulated. Many slave dealers settled in 
the country, establishing depots for the more convenient handling 
of their human merchandise. Chief among these, thirty years ago, 
was Seel)ehr, the richest and most powerful slave owner of the 
Sudan at that time. His Zeriba,* as described by Schweinfurth, 
was princely in its magnitude and appointments. The spacious 
appartments were guarded day and night by armed sentinels. 
Richly dressed slaves moved noiselessly about, serving coflFee and 
sherbet to honored guests. Lions added a touch of royalty to this 
oriental court. The whole establishment consisted of several well- 
built square huts enclosed by tall hedges, composing the 
private residence, and of hundreds of farmsteads. 

Sir Samuel Baker as Governor General of the Sudan, and 
General Gordon in the same capacity, drove the slave trade from 
the Nile waters. Overland routes were chosen instead, however, 
little known and impossible to guard; and Gordon never ceased to 
lament his inability to stop the traflBc entirely. It is an open 
question whether the slave trade is even yet suppressed. There 
are ways of smuggling human as well as inanimate merchandise, 
and a system that is so deeply rooted as slavery is in the Soudan 
can not be destroyed in a single generation. 

North of Dar Fertit, occupying the headwaters of Bahr-el- 
Arab, is Dar For, or Dar Fur. Like Dar Fertit it was also one 
of the strongholds of the slave trade, tho it was never so sadly 
decimated as the former unhappy country. The Fors and the 
Fertits were the original Negro inhabitants. Then came the 
Bedouin tribes and partially conquered the country; for, in cross- 
ing the parallel of 10° N. Latitude, we have entered the land of the 
camel and the Arab. South of that line the camel does not thrive; 
but to the north of it the two roam together, carrying with them 
the religion of Mohammed. In the village of Shaka, one of the 



•Literally a thorn hedge. The name is applied thrnotit the Soudan to any struct- 
ure, or group of structures, enclosed by a protecting hedge or wall. 
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chief centers of the slave trade, Gordon found a number of 
ancient swords, precisely similar to those the Crusaders used 
— evidence of an Arabian immigration into the Sudan soon 
after the Crusades. These fierce, nomadic, semi-independent 
Bedouins were merciless slave raiders under the old regime, and 
are equally merciless in warfare to-day. 

Resuming our survey of the country along the main stream at 
Lake No, we find ourselves between the Shiluks on the left and 
the Nuers, already mentioned, on the right; two tribes as repul- 
sive in appearance as any to be found on the Dark Continent. The 
Shiluks cover the body with a coating of ashes to protect them 
from insects, which gives them a ghastly grey or a rusty red hue, 
according to the material from which the ashes are obtained. They 
knock out the lower incisors, are almost destitute of clothing, but 
dress their hair most elaborately, gluing it into all sorts of fantas- 
tic shapes. Their country extends along the river for a distance of 
three hundred miles, occupying a territory from ten to twelve miles 
wide, beyond which are the Baggara. or Cattle Bedouins. The 
dense population of the Shiluk country testifies to the richness of 
the land. The dome-shaped huts of the natives are so closely 
crowded as to look like clusters of mushroons, and village suc- 
ceeds village at intervals of a few yards. The population is esti- 
mated to be about 625 to the square mile. Schweinfurth says, 
**Everything which contributes to the exuberance of life, here 
finds a concentrated field — agriculture, pasturage,. fishing and the 
chase." 

At the entrance of the Gazelle, the Nile bends strongly to the 
east, and, about sixty-two miles farther on in its course, it receives 
from the south-east the waters of the Sobat. Where it enters the 
Nile the country is low and flat, but the turbid character of the 
water shows the stream to be fed by mountain torrents. It is on 
the precipitous slopes of the Abyssinian plateau — henceforth so 
important to the great river — that the head waters of the Sobat are 
to be found. There, Dr. Beke tells us, the stream flows thru a 
forest so dense as to completely exclude the sun's rays. 

It is the milky whiteness of the Sobat waters that gives the 
name Bahr-el-Abiad, or White river, to this part of the Nile. 
Altho the name White Nile is given to the entire main stream, 
above Khartum, it is strictly applicable only to the portion between 
the entrance of the Sobat and the Blue Nile. 
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Beyond the Sobat the right bank of the Nile is occupied by 
the Dinka country, the most extensive on the White Nile. The 
Dinka dispute with the Shiluks and the Nuers the distinction of 
Ixnng the most degraded of African savages. They are great 
breexlers of cattle; and, notwithstanding their low estate, they are 
said to be the best cooks in Africa. 

The mouth of the Sobat is about equally distant between Lake 
No and Fashoda, Lat, 10° N., Lon. 32° E., noted for the incident 
that so neariy caused war between France and Great Britain a few 
years ago. A decided change takes place in the character of the 
country as we leave Fashoda: the dominating slope of the Abysin- 
ian uplift deflects the Nile to the north; the sudd region is left 
behind; rainfall becomes more and more scant, and vegetation cor- 
respondingly less luxuriant; mimosa thickets replace the ambatch, 
so characteristic of the swamp region; we are in the land of the 
camel and the Arab again, and soon the Baggara replace the 
Shiluks along the river banks. 

At the mouth of Bahr-el-Azrek, or the Blue river, stands 
Khartum, where the noble Gordon sacrificed his life for 
love of duty; and opxx>site Khartum is Omdurman, where, fourteen 
years later, in 1898, the forces of the Mahdi were defeated by 
General Kitchener, when Great Britain resolved to re-occupy the 
Sudan. The tongue of land included between the Blue Nile and the 
main stream is Dar Sennar, flat and monotonous, but suited to the 
cultivation of cotton, tobacco and dhurra, which are raised there by 
the various tribes inhabiting that region. 

Forty-two miles north of Khartum the Nile again makes an 
abrupt descent, the first since it foamed over the rocks of Fola 
rapids. This is at the sixth cataract, where, in a distance of a little 
more than one mile, the sloi)e of the bed is about twenty feet. In 
the northward course of the river the rainfall has grown ever less 
and less. The arid region on either side shuts in closer and closer 
uiK>n the liquid ribbon of tlie river. More and more desert-like 
grows the broad expanse of country on either side. The extreme 
wn^cheilness of this part of the Sudan is remarked by all who 
have seen it. 

The country lying between the Atbara, the Blue Nile, and the 
main streams, was anciently known as the Island of Merol. It is 
here, twenty-seven miles north-east of the modern town of Shendi, 
that the voyager down the Nile first meets with monuments of an 
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ancient civilization; for here a group of pyramidB marks the site 
near which stood the ancient city of Meroe, whose history is so 
little known to the modem world. The Blue Nile and the Atbara 
are Abyssinia's contribution to the River of Egypt, and we may 
well turn aside at this point, to consider this interesting comer of 
the Nile country. 

Abyssinia is the Mexico of Africa. Nearer the equator than 
Mexico and more contracted in area, the great plateau mass is lifted 
to a greater altitude; but each rises abmptly from a level surface 
by successive steps, giving rise to diflPerent zones of climate, hot 
near the base, temperate on the middle heights, and cool upon the 
summit plateau. The more gentle slopes of the Mexican tableland 
are lapped at base by the waters of two great oceans; while the 
precipitous heights of the great African uplift rise tier on tier 
above a sea of yellow sand. What looks like a range of lofty moun- 
tains skirting the horizon to the southeast of the Nile as it passes 
thru the eastern Sudan, is in reality the stupendous wall of the 
Abyssinian plateau, which rises above the desert like a rocky island 
above the ocean. 

Lifted ten thousand feet into the atmosphere of the torrid 
zone, with table-topped mountains that rise several thousand feet 
higher, its level surface is rich in all that conduces to the comfort 
of mankind: green fields and rich pastures alternate with shady 
groves; streams of clear water flow abundantly; fruits and food 
stuffs of the temperate zone are grown on the summit plateau, and 
those of the tropics at lower heights. A singular feature in the 
landscape are the flat-topped rocks, called Ambas, that rise 
abruptly here and there, whose irregular summits look like 
the battlemented walls and towers of a mediaeval city. Some 
of these Ambas are used as prisons, the prisoners being hoisted 
up by basket and rope, there being no possible road. Others are 
more accessible, and have water and cultivated ground on top. 

The successive terraces that occur on the precipitous sides of 
the plateau and the streams that rush so tumultuously on to the 
plains below, furnish rare sport for the lovers of big game. Multi- 
tudes of giraffes, baboons, buffaloes, antelopes, hyenas, lions, and 
elephants roam thru the wilderness, while the crocodile and the 
hippopotamus, so ever present along the Nile, are not wanting here. 

This whole unique plateau of Abyssinia is tilted gently to the 
northwest, throwing its entire drainage into the Nile system. Near 

6 
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the southern border lies Lake Tsana, forty miles long by thirty 
broad, from which flows Bahr-el-Azrek, the Blue river, or Blue Nile 
as it is called; and within a few miles of the lake rise the head 
waters of the Takazze, a tributary of the Atbara. These two rivers, 
the Azrek and the Atbara, with their tributaries, clasp the rugged 
walls of the great plateau on its northern and western faces, scoop- 
ing out frightful chasms in its precipitous sides, and bearing the 
material down to build up the fertile Nile valley and its delta. 

Like all rivers that have their source in lakes, where sediment 
can settle, the Blue Nile issues from Lake Tsana a clear stream, 
that reflects the blue color of the sky in time of low water; hence, 
Bahr-el-Azrek, the Blue river. Thanks to the i)erennial supply of 
water furnished by its lake reservoir, the Blue Nile is a consider- 
able stream thruout the year. It is the last permanent tributary 
the Nile receives. During the rainy season the Rahad and the 
Dinder, ghastly torrent beds in the dry season, pour vast quantities 
of water laden with red mud to the Blue Nile. With this addition 
to its volume it rushes .down the westward declivity, flowing on 
more slowly past the tobacco and cotton and dhurra fields of Senaar 
and Meroe, pouring its red flood into the Nile at Khartum. 

On the shores of Lake Tsana remains of Greek architecture 
may be seen. These mark the most southern point to which Greek 
influence extended, as well as the uttermost region to which Chris- 
tianity was carried in the early centuries of the Christian era. The 
Abyssinians are of Semitic origin, and their kings love to claim 
descent from Solomon, King of Israel. Their isolated position on 
the summit of a plateau so difficult of access has kept them shut 
out from the great family of nations; but their history during the 
nineteenth century furnished some picturesque incidents, as when 
the heights of Magdala, hitherto deemed impregnable, were suc- 
cessfully stormed by Sir Robert Napier, with elephants to carry his 
heavy ordnance up the precipice, and camels for lighter work. 

The crushing defeat of the Italians at Adowa, in 1896, by King 
Menelek, secured him the respect of all European sovereigns; a 
respect which his dignity of character, his kindly, courteous bear- 
ing, his keen intellect, and his evident desire to deserve the good 
opinion of civilized rulers, render him worthy to retain. 

The importance of the Atbara in the regime of the Nile was 
finally established by Sir Samuel Baker. Turning aside from the 
main stream in the summer of 1861, he made a careful exploration 
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of the Abyssinian tributaries. Arrived at the mouth of the Atbara 
in June, he found it quite dry, except for a succession of deep pools 
inhabited by crocodiles, rhinoceroses, and other water loving ani- 
mals. The bed of the stream was about four hundred yards wide, 
and the banks, twenty-five to thirty feet high, were evidently over- 
flowed in time of flood. The party encamped on the clean sand of 
the river's bed, but were awakened in the night by the cry of "El 
Bahr! El Bahr!'' and they made haste to flee from the coming flood. 
Not a fleck of cloud had been seen for days, or the faintest flash of 
lightning; but the heavens were pouring their floods upon the 
Abyssinian heights, and this was the advance guard of the torrent. 
The next morning a mighty river, five hundred yards wide and from 
fifteen to twenty feet deep, was rolling over the spot where they had 
pitched their tents. The first floods do not always reach the Nile, 
being sometimes swallowed up by the thirsty sand. It is only when 
this has been saturated that the surplus waters pass on to swell the 
Nile flood. 

Up the tributary torrents, the SettiteorTaccazze, the Angarep 
or Angrab, the Salaam, and the Royan, the region of periodic rain 
is entered. Here the country is richly wooded and very beautiful, 
tho seamed and scarred by frightful chasms scooped out by the 
wild torrents that rush thru it in the rainy season. But the land 
of the lower Atbara, Bahr-el-Azwab or the Black river, as the 
natives call it, like that of the lower Nile, is one vast desert with 
a narrow band of trees along the river. Spanning the gorge of 
this last Nile tributary, may now be seen the Atbara bridge, an 
impressive witness to American enterprise, American dash, and 
swiftness of execution. 

The term "basin" ceases to be applicable to the Nile country 
at the entrance of the Atbara, From that point to the sea, except 
for the wadies that make occasional contributions, the Nile system 
is confined to the valley of the river, a narrow, winding trough, thru 
which the waters of the interior basin find exit. From this point 
to the delta we have the desert ever present with us, just beyond 
the brilliant green of the palm groves and dhurra fields that border 
the silver stream on either side. Not a single tributary enters the 
river in all that distance; scarcely a shower falls from year to year; 
the dry, hot air causes enormous evaporation: but still the great 
stream holds its own, winding coil on coil for fifteen hundred miles 
over the sands of a burning desert, unconquerable in the majesty 
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of its life-giving flood. No wonder the two-fold mystery of peren- 
nial flow and periodic rise in a country that scarcely knew the 
meaning of cloud, has fascinated the greatest minds since the days 
of the Pharaohs, By the discovery of the great lakes and swamps of 
central Africa and the study of the Abyssinian tributaries that double 
riddle has been solved. For the great Nyanzas and the swamps of 
the sudd region stand in the same relation to the Nile as does the 
American chain of great lakes to the St. Lawrence; and tho all 
streams contribute towards the annual overflow, the Blue Nile and 
the Atbara are the most important factors in its production. 

The White Nile begins to rise at Khartum about the end of 
April, being swollen by the rains of February over the Great Lakes, 
and by contributions from the Gazelle and the Sobat, as the north- 
ward advance of the equatorial rain belt causes increased precipita- 
tions over their basins. This first flood of the Nile reaches Lower 
Egypt near the first of Jime, but subsides in a few days. It is 
called the *'Green Nile;" for the waters, filtered thru the marshes of 
the sudd region, are charged with vegetable matter and are wholly 
unfit to drink. 

The great flood begins when the melting of snow and the excess- 
ive spring rains swell the torrents of Abyssinia, The Blue Nile, 
changed to red by the vast quantity of ferruginous earth it holds, 
carries its flood past Khartum about the middle of May, reaching 
Syene about the 8th of June, and Cairo by the 17th to the 20th. 
About this time the Atbara, changed in a single night from dry bed 
to mighty river, adds its vast contribution, and the flood now 
increases rapidly. About the middle of July it is considered high 
enough to submerge the land adequately. The dykes which con- 
fine it and the barriers across the mouths of canalsare then opened, 
and the fertilizing waters allowed to spread over the lowlands to the 
very edge of the desert. "Egypt is then one sheet of turbid water 
spreading between two lines of rock and sand, flecked with green 
and black spots where there are towns or where the ground rises, 
and divided into irregular compartments by raised roads connect- 
ing villages."* 

This is the '*Ked Nile," so highly prized by the Egyptian 
fellahinf for the rich red earth which it brings down from the 
Abyssinian highland; for tho the waters carry whitish clay from 

•Maspcro: "Dawn of Civilization in Egypt." 
t Farmer. 
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the Great Lake region, and sand from Nubia, it is the ferruginous 
earth from Abyssinia's volcanic rocks that gives the characteristic 
color. Muddy tho it is, the water is not unwholesome like that of the 
Green Nile. The flood is at its greatest height in Nubia about the 
end of August, and at Cairo three or four weeks later. It remains 
stationary about eight days, then falls as rapidly as it rose, and by 
December has retired to the limits of its bed. The changing 
appearances brought about by the annual overflow were happily 
designated by Herodotus as the silver flood of jhigh Nile, the emer- 
ald green of growing crops, and the golden harvest of ripened 
grain. 

The six cataracts between Khartum and Assuan are important 
factors in regulating the overflow of the Nile. At these places the 
waters of the Nile are held back before they drop from higher to 
lower ledges of the continental plateau. There are thus six catch- 
ment basins, one above the other, in which the water collects and 
flows out uniformly, thus preventing a too rapid rise. Without this 
saving feature, the river, which rises by such furious leaps and 
bounds, would become a devastating flood. 

Between Abou-Hamed, Lat. 19^° N., Lon. 33 J° E., and Korosko, 
22^° N., 324° E., a caravan route across the Nubian desert, 230 
miles, has been in use from time immemorial, cutting off the great 
westward bend of the river. It is a terrible journey over a dead 
level plain of orange-colored sand, with crags of black basalt jut- 
ting out above it and volcanic bombs scattered ovor it in places, 
telling of past volcanic action. Vultures follow the caravans, sing- 
ling out the sick camels with unerring precision, and circling 
above, ready to drop upon them as soon as they fall. Weird stories 
are told of thirsty travelers, trusting the evidence of their senses 
rather than the wisdom of their guides, turning aside from the 
beaten track to follow phantom waters, never to be heard of 
more. 

Yet when all goes well, the desert has a strange fascination in 
its solemn silence, its illimitable horizon, the fantastic mirage, the 
mysterious dawn creeping over the star-lit sky, the sunset flushing 
earth and sky with a thousand tender hues.. At night the moon- 
light floods the earth with a brightness that shows objects in their 
natural colors as by sunlight; the stars shine with the steadiness of 
planets; and the rapid radiation thru the vaporless air brings 
delicious coolness. 
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Three cataracts are avoided by this desert detour: the fourth; 
the third, which is called the Cataract of Hannek in its upper reaches 
and Kaiber Cataract further down; and the second, or Great 
Cataract, which ends just above Wady Haifa. This is the Batn-el- 
Hajar, or "belly of rocks." It is 124 miles in length and falls 216 
feet. The cliff that skirts the river along this cataract terminates 
abruptly in the Bock of Abusir, the dread of navigators of the 
Nile. 

Beyond the second cataract, which [marks the southern limit 
of modem Egypt, the desert crowds in upon the river more and 
more, and the scene becomes wild in the extreme. Amelia Edwards 
thus describes the view near Korosko. "The Nile curves grandly 
thru the foreground. The palm woods of Derr are green in the 
distance. The mountain region which we have just traversed 
[passing up stream] ranges, a vast train of multitudinous peaks, 
round two-thirds of the horizon. Bidge beyond ridge, chain 
beyond chain, flushing crimson in light and deepening thru every 
tint of amethyst and purple in shadow, those innumerable sum- 
mits fade into tenderest blue upon the horizon. As the sun sets 
they seem jto glow; to become incandescent; to be touched with 
flame— as in the old time when every crater was a fount of fire." 
It is the [Nubian range of mountains she refers to; and they 
follow the course of the Nile under different names, now at a dis- 
tance, now closing in upon it, until, in the city of Cairo, the last 
spur of the Mokattam range abruptly terminates, crowned by the 
citadel of the great metropolis. 

We have not gone far beyond the second cataract before 
half -buried ruins begin to show themselves along the river. More 
than a dozen temples, with numberless tombs, grottoes, and other 
ruins are to be seen in this savage desert between the second and 
the first cataract. Most impressive of these is the great rock-cut 
temple of Abu Simbel, with its colossal statues of Bameses the Great. 
The natives [along the bank still draw water from the river with 
the shadoof and the sakieh as in the days of the Pharaohs. Thou- 
sands of years ago— no one knows how many— the Princess Nefert 
braided her hair and sat for her portrait statue to the favorite 
sculptor of the time: and to-day, the Nubian women dress their 
hair in precisely the same fashion, and come to the Nile for water. 
Verily, fashion is not fickle among our brown sisters of Nubia. 

The first cataract begins in Lat. 24° N. and extends about two- 
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thirds of the way between the beautiful island of Philae with its 
picturesque rains, and the green island of Elephantine opposite 
Assuan, 24^° N. It was anciently called the Gateway of Nubia, 
and it marked the southern limit of ancient Egypt; for tho the em- 
pire extended far beyond, Egypt proper was confined to the narrow 
valley between Philae and the sea. The inhabitants dwelling 
beyond the Cataract Gate were the "vile race of Kush" to the 
ancient Egyptians. 

At the first cataract the river makes its final plunge from the 
granitic rocks of the primitive continent to the sandstone of a later 
formation. Here, on the site of ancient Syene, which gave its 
name to the rock we call syenite, every variety of granite can be 
found — pink and red syenites, yellow, gray, black, white, and por- 
phyritic granite, black granite veined with white, and white veined 
with black. Just above this point the River of Egypt passes from 
torrid to temperate zone; and there the ancient astronomer set 
up his gnomon, to mark the most northern point of vertical 
sunlight. It was from observations at Syene, and at a point 
on the Hellespont, that Eratosthenes first measured the circum- 
ference of the earth; and the first meridian drawn by ancient 
geographers connected Syene with a point on the Black 
sea. Of the hundreds of picturesque islands that rise above 
the seething flood of tumultuous waters, the most interesting 
is Philae at the head of the cataract, held sacred as the 
supposed burial place of Osiris; and on Elephantine, at the 
foot, is to be seen the Nilometer, which from time immemorial 
has measured the (height of the Nile flood. 

Pour miles south of Assouan, work on the great Nile dam 
is being rapidly pushed. This wonderful structure will be 
a wall of solid mtisonry one hundred feet high, seventy-five 
feet wide at base, a mile and a quarter long, and wide 
enough at top to serve as a bridge. By means of it the 
angry waters of the cataract will be converted into a peace- 
ful lake, which will extend beyond Philae, nearly to Korosko. 
It will be nearly three times as large as Lake Geneva, 
Switzerland, and the outflow, controlled by sluice gates, will 
add nearly 2500 square miles to the cultivable area of Egypt. 
The building of this great dam will restore, to a certain degree, 
conditions that anciently existed; for the presence of an abandoned 
river channel shows that a part of the Nile once flowed to the east 
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of its present course, until, having broken thru a rocky barrier at 
Silsilis, about forty miles below Philae, it assumed its present 
channel. 

The narrow valley of the Nile between the first cataract and 
the delta was the Upper Egypt of ancient history. It is never 
more than a few miles between the cliffs on either side, the average 
distance being about twelve miles; and at any point above Cairo 
the whole breadth of the green, cultivated valley, with the river 
sunk below and the bounding cliffs on either side, may be seen 
from a little elevation. On the upper level of the cliffs that shut 
it in, stretches the limitless desert with its shifting sands and its 
barren, precipitous mountains. This narrow trough, Herodotus 
thought, was anciently an arm of the sea filled in by deposits of the 
Nile; hence his expression, "Egypt is the gift of the River." But 
modern examination does not bear out this theory; for thruout the 
entire valley the river alluvium rests directly upon the bed rock, 
with no marine deposits intervening. 

The civilization of ancient Egypt advanced up the river from 
the delta. Consecjuently, in passing down stream we find ruins 
more ancient than those above. The temples of Philae belong to 
the Greek and Roman periods. Leaving this beautiful island 
behind, the temples of Kom Omho, Edfu, and Esna are passed in 
succession ; and then we reach the Thebaid with its cluster of mar- 
velous ruins, Karnak, Luxor, the Memnon, and all that remains of 
Thebes, the once proud capital of the world's greatest nation. 
Everywhere the new overlaps the old. Relics of all the ages and of 
many nations may be found along this stream. Mohammedan 
nios(iue and Christian church stand side by side with pillared 
temples buried up to their capitals in sand; the palaces of govern- 
ment officers and the huts of the native Copts* within sight of the 
tombs of the Pharaohs; sugar houses with the most modern appli- 
ances close by the primitive shadoof and the sakieh, — devices as 
old as the pyramids, as the sculptures show. The camel and the 
<is8 are still the beasts of burden; but the locomotive whirls the 
X)as6(»nger from Cairo past Karnak and Luxor and the great 
Ranieses of the Nubian desert, over the Atbara bridge, past the 
pyramids of Meroe, on to Khartum in the heart of the great Nile 
babiu. 

About seventy miles balow the first cataract, limestone of Cre- 

'Descendants of the ancient Egyptians. 
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taceous formation overlaps the sandstone and forms the bed rock 
of theriver thruout the rest of its course. For miles the limestone 
cliflFs of the remoter wall of the valley are honeycombed with the 
rock-cut tombs of ancient Egypt. There are hundreds in the face 
of Jebel Ahufyeda; and the tombs of Beni Hassan are famous for 
the rich historic treasures they have yielded. 

The valley of the Nile between the first cataract and the delta 
has two expansions, which exceed even the valley itself in point of 
fertility; these are the Thebaid, already mentioned, and the Fayum, 
a fertile basin sunk below the general level. These produce an 
inexhaustible supply of food stuffs in endless variety, chief among 
which are the date palm, wheat, barley, and dhurra com. Fruits 
of many kinds, of both tropical and temperate climes are produced 
in abundance. The Fayum is watered by Bahr-el-Jusuf, a branch 
of the Nile, named, not for the Hebrew Joseph as is sometimes 
asserted, but for Salaheddin Jusuf , the Saladdin of the Crusades, 
who rendered it more effective. • 

At the northern extremity of the Nile valley where it spreads 
out upon the delta, is the city of Cairo, the modern representative 
of ancient Memphis. And on the opposite side of the river, on the 
upper platform of the Libyan desert, stand the most ancient monu- 
ments of Egypt's history— the great pyramids and the sphinx — 
structures that already looked back upon a remote past when Joseph 
was sold into Egypt. If we would recall the picture of the Nile 
in those distant times, we must restore the thickets of papyrus 
with its funereal plumes, the crocodile and hippopotamus, as well 
as many other characteristic plants and animals that have retreated 
up the river; but the lotus is still there, floating its green pads and 
its golden hearted blossoms on the' Nile waters, as in the old time 
when Pharaoh's daughter found the child Moses among the 
bulrushes. 

Just beyond Cairo the river enters upon the last stage in its 
journey to the sea. There it divides into two branches, each of 
which again divides and subdivides, the interlacing waters spread- 
ing out into frequent lakes and wandering slowly over the flat, 
alluvial plain which forms the delta. This is the Lower Egypt of 
history. At the mouth of the northwest, or Rosetta branch, stands 
the city of Alexandria; while the eastern part, or region of the 
Damietta branch, was the locality in which the Hebrews settled 
when Joseph persuaded his brothers to follow him into the land of 
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the Pharaohs. In ancient times the delta was the granary of the 
Orient. Cotton and sugar have been added to its important prod- 
ucts in more modern times, and the nineteenth century saw the 
completion of the Barrage, a great dam built across the two 
branches of the Nile at its bifurcation. By this great feat of 
modern engineering skill, suggested by Napoleon, begun by Me- 
hemet Ali, designed and planned by a Frenchman, Mongel Bey, 
tens of thousands of acres of waste land have been brought under 
cultivation. 

Such, briefly considered, is the country of the Nile. At its 
source we find complexity of physiographic structure and simplicity 
of social conditions; in its lower reaches, simplicity of geographic 
environment and ethnic complexity. Along the fertile valley of 
the lower Nile, all the civilized nations of the globe, from remotest 
time to the present, have passed and re-passed; while the upper 
Nile knows only primitive tribes on whom the light of civilization 
is but just dawning. The great world conquerors from Rameses to 
Napoleon have left their impress on the lower Nile; but what his- 
tory has in store for the country of the great Nyanzas remains yet 
to be determined. 

Let us place ourselves in imagination on the shores of Lake 
Victoria and glance northward down the great river. We stand 
four thousand feet above the ocean; and from the shores of the 
beautiful lake there spreads a charming, park-like country of alter- 
nating forest and prairie, with rich pasture lands where thousands 
of cattle browse. Mountains rise above the tableland; at our left, 
towering Ruwenzori, with the pale blue waters of Lake Albert 
Edward in the Rift valley at its feet. Clear streams flow abun- 
dantly, giving life to the tropical vegetation. We see the lake nar- 
row to its outlet, the Victoria Nile, and, gliding over Ripon falls, 
sweep onward down the steep descent, to join the Albert Nyanza 
among the splintered crags of the Great Rift valley. Almost 
immediately it passes out again with the waters of Lake Albert; 
and at Lado it leaves the upper plateau, to wander thru the deso- 
late swamps of the sudd region, receiving as it goes the waters 
of the great Gazelle system and the milk white flood of the 
Sobat. 

Passing into the Egyptian Sudan we see the lofty plateau of 
Abyssinia far to the east, ten thousand feet above the sea, and the 
mountain torrents tearing down its precipitous sides, foaming and 
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roaring, laden with Abyssinian soil for the Blue Nile and the At- 
bara. We see the great cataracts, and the desert crowding in upon 
the liquid ribbon of the river until it is ever present with us; ris- 
ing in terraced rocky heights, in conical peaks with volcanic bombs 
scattered about their base, or rolling in hills of golden sand; but 
always the desert, desolate, limitless. 

We follow the strip of green with its waving palms along the 
river. Evidences of a past civilization begin to appear, and soon 
the face of the great Rameses, cut in the everlasting rock, looks 
upon us from the desert. We see the first cataract, and the sacred 
island of Philae with its picturesque rocks and ruins. And from 
there down the eye sweeps past monuments of all the ages, crowd- 
ing upon each other on the green banks: sublime Karnak amid the 
huts of the fellahin; glorious Thebes, a heap of ruins; great Mem- 
phis of old, a few mounds of rubbish ; and close by, the mosques 
and minarets of modern Cairo, all fresh and sparkling, with the 
great pyramids standing in solemn majesty above the plain, on the 
edge of the desert. The fertile expanse of the Fayum lies on this 
side; and over there the silver thread splits again and again, to 
wander over the flat, triangular delta. Beyond that, Alexandria 
and the blue waters of the Mediterranean. 

Our imagination has traversed the entire northern half of the 
torrid zone and more than eight degrees of the temperate. The 
equinoxial sun shines vertically down upon us as we stand upon 
the lake shore. Looking northward to the Mediterranean we see 
his rays slanting more and more, until they touch the distant sea 
at an angle of 32° with the vertical. Cloud and atmospheric eflFects 
are various. Above us are frequent clouds and almost daily rains; 
while the gorgeousness of the Uganda sunsets, with their masses of 
crimson and purple and gold is attested by those who have wit- 
nessed them. Northward, the rain becomes less and less, until 
over the Egyptian plains are the intensely blue skies of the desert, 
with scarcely a fleck of cloud to obscure the sun; and as the great 
disk sinks below the far horizon, earth and sky are flushed with a 
thousand tender hues, soft half tones and neutral tints, that 
shade into each other in endless delicate gradations. When we 
reach the delta moisture increases, until at Alexandria rain is 
frequent. 

Finally, if we compare the River of Egypt with other great 
streams of the globe, we find that in area of basin it is exceeded 
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only by the Mississippi and the Amazon; while the great Father of 
Waters wins the palm for length by a bare thirty miles.* 

Principal works consulted: Maspero— Dawn of CiTlHsation In Egypt; Rawlinson 
~ Herodotus, Ancient B^ypt; Gregrory— The Great Rift Valley; Spekc — Source of the 
Nile; Stanley— Through the Dark Continent. In Darkest Africa; Schweinfnrth — Heart 
of Africa; Birkbeck Hill— Gordon in Central Africa: Reclus— The Barth and Its Inhabi- 
tants; Henry Gordon— Life of Charles Gordon; Baker— The Albert Nyanza, Nile Tribu- 
taries of Abyssinia; De Cosson — Cradle of the Blue Nile; Sanderson— Africa in the 
Nineteenth Century: O. W.Steevens— With Kitchener to Khartum; White— Expansion 
ofBgypt; Bd wards — One Thousand Miles up the Nile; Mariette — Monuments of Upper 
Egypt. 



THE INFLUENCE OF UNDERLYING ROCKS ON THE 
CHARACTER OF THE VEGETATION 

(Continued from page 176) 



BY HENRY C. COWLES, THE UNIVERSITY OP CHICAGO 

II, GneisseSy syenites, schists, diorites, basalts, diabases^ 
serpentines, etc. With the granites there may be associated the 
other compound crystalline silicates. These various rock types 
differ more or less widely in the percentage composition of silica 
and also lime, soda, magnesia, iron, and other elements. Again 
there are differences in the physical makeup of these rocks, some 
being of coarse texture and others fine. It is probable, however, 
that the differences, whether physical or chemical, are insufficient 
to cause any marked variations in the vegetation. Dioritic rocks 
at Marquette, in texture like the granites, but with less quartz and 
more of various felspar elements, have essentially the flora of the 
granite. The same lichens appear at the outset, the same crevice 
herbs and shrubs in later years, the same tree stages as the condi- 
tions become more mesophytic. Furthermore the duration of 
these stages approximates what has been described above for the 

'Approximate areas: Amazon, 2,800,000 square miles; Mississippi, 1,390,000 
square miles; Nile, 1,840,000 square miles. Lengths: Missouri-Mississippi, 4230 miles; 
Nile with Nyanza hcadstreams, 4200 miles. — Reclas. 
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granites, since the erosion of diorite is also very slow. At Mar- 
quette the plants of the early stages are even more similar on the 
above two rocks than are the trees that follow. Since rocks are 
more unlike than the soils that come from them, and since soils 
become more and more alike until they ultimately become similar, 
it is obvious that the first stages, if any, would be the ones to 




Pio. 5. Ravine slope in St. Peters sandstone (Ordoyician) at Starred Rock. 111. 
This cut shows a luxuriant mesophytic Tegetation of liverworts, mosses and shade 
plants. Limestone ravines in the vicinity show the same vcjj^ctation. 

show differences. Since, however, these stages are the same, it 
may be concluded that the life history of granites and diorites is 
the same from start to finish. 

What is true of diorite is in general true of the remaining 
compound silicates. The basaltic hills of Connecticut have essen- 
tially the flora of the neighboring granite hills, altho basalt diflFers 
from granite physically as well as chemically. The percentage of 
silica is still less than in diorite, while various basic minerals, rich 
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in iron, magnesia, etc., increase. The texture is much finer grained 
than in granite or diorite. Some floral differences have been 
noticed; for example the lichen stages seem to be more fully repre- 
sented on the granite than on the basalt. This may be due to the 
more rapid and more uniform erosion of the basalt; the lichens 
thus get a foothold with some diflSculty but do not retain their 
place so long as on the granite. Basaltic rocks break up with ease 
mechanically, showing a conchoidal fracture. In Connecticut, 
talus slopes are thus developed at the base of the basalt ridges. 
The flora of these talus slopes is of great interest in a study of 
this kind, since the development is extremely rapid. Tho the 
rock character is, of course, precisely that of the ridges, the flora 
soon becomes mesophytic, since humus accumulates readily and 
since moisture is conserved. As a consequence one may commonly 
see a xerophytic basalt ridge with mesophytic talus sloi)es. At 
times the ridge possesses conifers, while deciduous trees occur on 
the talus; in this event the difference is very sharp indeed. 

G-neisses and schists differ from granites, diorites, etc., chiefly 
in their physical properties. Schistose rocks erode more readily 
than do granitic rocks, and hence furnish a less secure footing for 
lichens. The crevice herbs and shrubs and finally the trees appear 
in relatively rapid succession. Serpentines are decomposition 
products from other rocks and are rather resistant to the processes 
of erosion. Serpentines derived from basalt were studied in Mar- 
quette and showed some floral differences from the granites. 
Lichens were abundant, but the vegetation in general seemed 
sparse, tho the tree stages resembled those of the granite. The 
occurrence of ferns peculiar to the serpentine rocks of Europe has 
already been noted. The fact that the cultivation of these ferns 
in other soils destroys their specific characters is a strong argu- 
ment in favor of the idea that the physical or chemical character 
of serpentine influences plant development. The Marquette 
studies were too superficial to permit any observations of the kind 
just noted, but an interesting line for further study is here sug- 
gested. 

Ill, Quartzites. These rocks present vegetation conditions 
that are of much interest. Chemically, quartzites are very close to 
the sandstones and may be regarded as having arisen from them 
thru metamorphic processes. In each case quartz is the chief 
constituent, but in quartzite the rock is homogeneous, compact and 



BOOKS AND VEGETATION 



379 



shows a lustrous surface on fracture, characters that are not true 
of sandstone. As a consequence of its chemical insolubility, and 
its physical homogeneity, quartzite erodes with the greatest of 
difficulty. Other things being equal, quartzites will be among the 
last rocks to show a lichen coating, and among the last to display 
mesophytic vegetation. Observations made at Marquette gave 
support to this idea, but the general drift covering greatly inter- 




Fio. 6. Blaff in St. Petem sandstone (Ordovician) at Starved Rock. 111. White 
pines (Pinva Strobaa) and other xerophytic plants are seen on the exposed rock 
surface. Limestone bluffs in the same region shovr similar forms. 



f ered with any satisfactory study. An exhaustive study should be 
made of quartzite outcrops in some driftless area. It seems almost 
certain, however, that the ultimate fate of the quartzite vegetation 
will be that which has already been recounted for granite, diorite, 
and basalt, but that the passing of the stages will be vastly slower. 
One of the remarkable results brought out by a study of rock 
vegetation in Montana during this past summer is that many 
species are identical with those of the east, when grown in similar 
conditions. For example the harebell {Campanula), Selaginella 
rupestris, the juniper {Juniperus cummunis), and the yarrow 
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{Achillea), all of which have been found to be characteristic mem- 
bers of the early stages of eastern rocks, are also characteristic of 
the quartzites of the Rocky mountains, in the alpine regions as 
well as on the lowlands. 

IV, Sandstones. These well-known rocks are composed 
chiefly of quartz grains, held together by ferruginous, calcareous, 
or siliceous cements. Chemically, then, sandstones are much alike 
so far as the dominating constituent is concerned; for that matter 
they also resemble quartzite, as has been previously indicated. 
Physically speaking, sandstones differ as the cements differ; where 
the cement is calcareous, decomposition is easy, where it is 
siliceous, decomposition is difiicult. When alteration takes place 
so that the granular sandstone passes into the lustrous quartzite, 
decomposition becomes all but impossible. 

As Special comparative study of the vegetation of sandstone 
exposures was made in northern Michigan, northern Illinois, and 
eastern Tennessee, and some very instructive results were obtained. 
In Illinois the sandstone studied was of the St. Peters (Ordovi- 
cian) formation. The rock in general decomposes very readily, 
giving rise to extensive sand deposits, thru the loss of the cement; 
it is even possible to crumble exposed portions of the rock in the 
fingers, except where an iron oxide cement makes the rock much 
more resistant. 

The Carboniferous sandstones of Tennessee are much more 
resistant because the cement is less soluble. The Lake Superior 
(Cambrian) sandstones of Michigan occupy an intermediate posi- 
tion between those of Illinois and Tennessee. 

The primitive vegetation of the sandstone was found to vary 
in harmony with the variations in physical character of the rock. 
The resistant rocks of Tennessee showed well developed lichen 
stages, whereas the friable St. Peters sandstone of Illinois in 
many places was entirely without a lichen covering. Where the 
latter rock has resistant portions cemented by iron oxide, the 
lichens are abundant. On the other hand the crevice herbs and 
shrubs start readily in the more friable rock, but much less readily 
in the harder rock. As a result of these conditions it will be seen 
that the areas of St. Peters sandstone must soon be decomposed 
qniie generally and carpeted with a more or less rich vegetation. 
The areas of more durable rock, such as those noted in Tennessee, 
must remain much longer in a xerophytic condition. A very 
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casual observation shows that these conclusions are correct; the 
contrast is very sharp between the great sandstone hills of etistem 




Pio. 7. CliiTof Carboniferous sandstone, Cumberland mountains, La Pollette, 
Tenn. Table mountain pines (P/nos pungeas) and other xerophytic forms ^ow on 
'these crags. Most of the species figured here may also be found on neighboring dolo- 
mite cliffs, and many of the species or parallel species are to be found in similar loca- 
tions in northern Michigan. 

Tennessee (See Fig, 7) and the sandstone areas of northern 
Illinois (See Fig, 6) which are flat and soil-covered, except where 

8 
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exposed to recent river action. These sharp topographic differ- 
ences may be due in part, but only in part, to glacial influences; 
differential erosion is certainly a large element in the case. The 
sandstones of Marquette agree closely with those of Illinois and 
are largely clothed with forests even to the shore of Lake Superior 
{Bee figs, 8 and 9), 

One of the remarkable results of the study in Tennessee was 
that the flora of the exposed sandstone crags bore a strikingly 
close floristic resemblance to the flora of the granite hills of north- 
em Michigan, 700 miles further north. The lichen aspect is 
much the same, since forms of Parmelia, Umbilicaria and Clado^ 
nia (including the reindeer lichen) dominate. Among the xero- 
phytic mosses, Polytrichum and Leucobryum are found. Other 
forms found also in the north are the lichens, Usnea and Rama- 
Una calicaris; the red maple {Acer rubrum), the trailing arbutus 
Epigaea repens^ the huckleberry {Oaylussacia reainosa), the 
sweet birch Betula lenta), and the ground pine {Lycopodium 
dendroideum). Thus the first rock stages are very similar indeed 
in places which are separated by ten degrees of latitude; it must be 
borne in mind in this connection that the altitudes involved in 
Tennessee are but slightly greater than those involved at Mar- 
quette. Places of equal altitude could easily be found in Michigan 
and Tennessee, which would show the resemblances noted above. 

The later stages on the sandstone rocks vary somewhat widely 
in the regions studied. The first character tree on the Cumber- 
land mountains of Tennessee was frequently the table mountain 
pine {Pinus pungens), which may be compared with the some- 
what similar scrub pine of the north {Pinu8 Banksiana), which 
occupies similar habitats. After this, however, the order of suc- 
cession is divergent in the two regions. Oaks of various species 
follow the pines in Tennessee, at first the more xerophytic forms, 
such as the black jack {Quernus nigra) and the chestnut oak 
{Quercus prinus)^ and later the more mesophytic red oak {Quer- 
cus rHbra)and white oak {Quercus alba). In many cases the 
xerophytic oaks are followed by the chestnut {Castanea saliva 
Americana); after these comes a luxuriant mesophytic forest 
made up of many species, among which may be mentioned the 
tulip (Liriodendron),\\ieh\iQkeye{Aesculus)y the hickory ( Carya 
/omen/osa), the walnut {Juglansnigra),ihe magnolia, the beech 
{Fagus), the sugar maple (^cer saccAar mum), and the hemlock 
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{Tsuga). While, as stated above, the oak and chestnut stages 
have no counterpart in northern Michigan, it is interesting to 
observe that the last stage is found there in a perfect development, 
and is dominated by the hemlock, beech, and sugar maple, three 
prominent constituents of the mesophytic forests of Tennessee. 
Thus in Michigan and Tennessee the beginning and the end are 




Fio. 8. Brosion cliff of sandstone on the shore of Lake Superior, Marquette. 
Mich. Pines and other trees are seen on the edge of the cliff, indicating that the sea 
has encroached. 

alike, or in other words the intermediate stages are eliminated in 
Michigan. No sure reason for this can now be given, ^ tho it is 
likely that the northern Michigan climate is unfavorable for the 
development of oaks and chestnuts, hence the pines can remain 
until the conditions favorable to the beech and maple appear. As 
already noted, the oak and chestnut stages are to be found on the 
granitic hills of CJonnecticut; it may be added here that they also 
occur on the morainic hills of Long Island. Hence the stages 
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outlined above, like all other stages, are general and not peculiar 
to the sandstone. 

V. Shales, More than all other rocks, not excluding even 
limestone, shales are subject to rapid erosion. So true is this that 
shale hills are almost never seen, and one finds outcrops commonly 
only along eroding streams or underlying exposures of more 
resistant rock. Thus, as can be readily seen, the xerophytic phases 
of shales are extremely ephemeral. Lichen and crevice stages 
are seldom seen, and the other stages pass so rapidly that most 
shale areas are covered with mesophytic forests. In the region of 
the Cumberland mountains of Tennessee, the shale areas are 
indicated by valleys, just as the sandstone areas already noted are 
indicated by hills. 

VL Limestones and dolomites. Limestones diflfer chemically 
from all the rocks considered heretofore. Hence here it is that 
those who hold to the chemical importance of soil factors would 
largely look for data. Pure limestone is ordinarily regarded as 
made up of calcium carbonate, but since limestones give rise upon 
decay to siliceous soils, it follows that there must be silicates and 
other mineral substances present also. In the case of other rocks 
considered in this paper the 'residual soils are much like the par- 
ent rocks, since the latter are largely insoluble and broken chiefly 
by physical means. But in limestones the larger part of the rock 
is dissolved and removed, and only the insoluble residue, largely 
siliceous, remains to make a soil. Many of the red residual soils 
of the southern states have arisen in this way, thru the decay of 
limestone. Dolomites differ from limestones largely in the pres- 
ence of magnesium. Like limestones ^they decay largely by 
chemical agencies, but they are on the whole more resistant. Dolo- 
mite hills are more likely to remain xerophytic for a long time, and 
the final stages will of course come more slowly. In both lime- 
stone and dolomite siliceous material in the form of flint or chert 
nodules is likely to be abundant; as the hill wears down, these 
accumulate in greater and greater numbers and in many cases cause 
a serious retardation of the erosive forces. 

Lichens are commonly said to shun calcareous districts. An 
observation of this character is due to the most superficial study. 
In the first place xerophytic limestone outcrops are much less com- 
mon than sandstone or granite in proportion to their total area. 
In the second place limestone when exposed is subject to constant 
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superficial erosion to a degree that is not true of most other rocks, 
hence it is difficult for lichens to get and keep a foothold there. 
The limestones and dolomites of Illinois, however, show a wealth 
of Uchen carpeting wherever xerophy tic exposures are found. The 
clifiPs along the Mississippi river in Iowa and Minnesota for miles 
are yellow with the lichen, Theloschistes. 
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Pio. 9. Brosion cliff of sandstone on the shore of Lake Superior, Marquette, 
Mich. Pines and birches are seen on the. edge of the cliff in full development. A 
comparison of this cut with Figure 7 shows the rock to be much less resistant to 
erosion, or in other words the plant stages pass more rapidly here. 

Whatever may be said of the lichen stage, all subsequent 
stages are quite normal. The crevice stages (see Fig, 10) are well 
developed, and such forms as the harebell {Campanula) , the cliff 
brake {Pellaea)^ together with xerophy tic mosses are common on 
the Illinois limestone cliflFs. The tree stages are ushered in, as on 
other rocks, by conifers, and by the same species that are found on 
siliceous rocks. The conifer stages are beautifully shown on the 
limestone cliffs near Sturgeon Bay, Wis., and here the species are 
those of the granite and sandstone of northern Michigan. In 
Illinois the conifers are those that occur also on the neighboring 
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Bandstone, viz, the white pine {Pinus Slrobus) and the red cedar 
{Juniperus Vtrginiana), Following the conifers in Illinois on 
both limestone and sandstone are the yellow-barked oak ( Quercus 
coccinea tinctoria) and the white oak {Quercus alba). 

The first stage in the development of a river is the growth of 
a ravine; in this stage vertical cutting is commonly so rapid as to 
give a relatively deep and narrow topographic form, in such a 
place the conditions for plant life are of course quite diflferent from 
those on a xerophytic bluflF. From comparative studies made of 
sandstone, limestone and dolomite gorges in northern Illinois it 
appears that stages are essentially alike whatever be the character 
of the rock. In all cases there is a rich mesophytic [flora, essen- 
tially alike as to species; in all cases liverworts of many species 
are abundant, also such plants as the fern, Cystopieris and the 
columbine {Aqiitlrgia), The conditions and also the species are 
much the same in shale and sandstone ravines of northern Ohio 
and in shale and dolomite ravines of eastern Tennessee. 

From the discussions which have preceded, it appears that 
Siliceous and calcareous rocks are in the main alike in the species 
of equivalent stages. It must not be rashly concluded, however, 
that there are no differences. A careful investigation of this 
question was made in Ogle county, 111., in the spring of 1901^ 
While it was found that most species, and particularly the more 
characteristic species, grew equally well on either rock (including 
such forms as the cliff brake, PellaeOy usually called a limestone 
plant), nevertheless a few persistent limestone plants were noted. 
For example Svllhantia Ohionis was found only in limestone 
ravines; some other species found sparingly on the sandstone were 
common on the limestone. A much more striking case of the 
same kind was found in the mountain districts of Montana in the 
summer of 1901. While the flora of granite, quartzite, basalt and 
dolomite were largely alike, a limestone area near Lake McDonald 
yielded most of the common forms of other rocks and also a large 
number of species that were found nowhere else. While these 
latter observations were somewhat too hasty to be conclusive, they 
indicate that chemical agencies may play a part in determining 
the distribution of rock floras. 

In comparing the areas studied, it may be said, in the way of 
summary, that the various rock species are more alike than unlike 
during all stages of tlieir history. It becomes obvious why many 
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have hastily concladed that one rock type diflfers from another; 
it is because differential erosion has not been considered. In a 
given region a shale area may be clothed with a mesophytic forest, 
while a dolomite outcrop is still xerophytic or a quartzite is scarcely 




Fio. 10. Cliff in dolomitic limestone. Chicago, 111., showing the beginnings oi 
crevice vegetation. Lichens occur at this point and the vegetation resembles that of 
similar exposures of sandstone or limestone proper. 



more than a naked hill. The relations of the different types are 
splendidly shown in the Cumberland mountains of Tennessee. 
There the strata stand vertically, and it is easy to imagine the past 
and the future of the rocks and their vegetation. Ages ago the 
strata were exposed and perhaps all alike, sandstone, shale, dolo- 
mite, and limestone, were essentially at a common level, and on 
all alike there began to develop the first xerophytic stages. As 
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time went on the shales, thra easy mechanical disintegration, and 
the limestone, thru easy chemical decay, eroded more rapidly than 
the more stable dolomites and sandstones. Thus the dolomite and 
sandstone areas became hills and remained xerophytic, while the 
limestone and shale areas became valleys and hence were clothed 
with mesophytic forests. Looking into the future it is easy to see 
that the valleys will become deeper, thereby making the hills 
relatively higher and more xerophytic, only until the valleys reach 
their final level. Then the sandstone and dolomite hills will wear 
away relatively as well as absolutely, and all areas alike will become 
mesophytic as all alike were xerophytic at the start. 

Contributiona from the Hnll Botanical Laboratory, the UniTeraity of Chicago. 
XXXIV. 
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At a recent meeting of the Editors of the Journal 
Axmouocemcfit of School Geography and of the Bulletin of the 

American Bureau of Geography, arrangements 
were completed whereby these two periodicals will be combined 
and published under a new title. The Journal of School Geog- 
raphy, edited by Professor Richard E. Dodge of Columbia Uni- 
versity, has been issued regularly since 1897. It has been devoted 
to the advancement of geographic education in America and has 
steadily maintained a high standard of excellence in all of its 
departments. The Bulletin of the American Bureau of Geography, 
like its colleague, has been devoted to the interests of geography 
teachers; and since its first appearance in 1900, it has enjoyed a 
wide circulation and a generous support. The combination of the 
Journal and the Bulletin gives an opportunity for united effort 
full of promise of large and gratifying results. 

The responsible editors of the new journal are Professor Rich- 
ard E. Dodge of Columbia University, Dr. J. Paul Goode of the 
University of Pennsylvania, and the Editor of the Bulletin of the 
American Bureau of Geography. These will be assisted by a strong 
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board of Associate Editors representing practically all of the larger 
divisions of geography. 

The new publication will be called The Journal of Geography. 
It will be an illustrated magazine with 480 pages to the volume, and 
will be published monthly excepting July and August. Notwith- 
standing the increase in size, the annual subscription price will 
remain as now, $1.50, and subscribers to the Bulletin will be con- 
tinued on the mailing lists for their full time without additional 
charge. Subscribers to the Bulletin who are also taking the Jour- 
nal of School Geography will have their subscriptions extended as 
many numbers beyond the current issue as they would otherwise 
have received of both of the older publications. 

The Journal of Geography will be issued for the first time 
in January. Like its predecessors, the new journal will be devoted 
to the advancement of geographic education, and its enlarged oppor- 
tunities will enable it to widen its field and to increase its use- 
fulness. 

The Editor is grateful to the friends of the Bulletin for their 
many helpful suggestions and for their generous support. He 
trusts that the new plans will meet with their complete approval, 
and earnestly hopes for their continued co-operation in the new 
enterprise. E. M. L. 



Suggestions Field work is constantly growing in favor. Pro- 

to Teachers vision should be made to increase it and make it 

more effective. One of the practical helps is for the principal to 
take charge of it and go with the regular teacher of the class; then 
a whole class can be easily taken at once with the greatest economy 
of time and energy. 

Egypt is always a most fascinating country. Children never 
tire of an imaginary ride up the Nile in a dohobeah. The teacher 
will find all needed help in conducting the journey, in the recent 
publications by Steevens, Boddy and Fuller. Charles Dudley 
Warner's well known '*A Winter on the Nile" is most enjoyable as 
well as Prince's **Boat Life in Egypt." Mrs. Lee Bacon's "A 
Houseboat on the Nile" Which describes a trip between the first and 
second cataracts, tells of very recent experiences in a charming 
way but is less valuable for the teacher. One of the best books 
for the teacher is Miss Edwards' "A Thousand Miles up the Nile." 
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In the Pholo Era for October 1901, is an interesting communi- 
cation upon teaching English with the camera. A very wide awake 
teacher of a ninth grade has gone out with her pupils at noon and 
taken pictures, and even developed the plates in the basement after 
dark, before the class. The pictures were afterwards printed on 
blue print paper and used to illustrate compositions. The Photo 
Era approves of an elementary course in school photography and 
gives directions for carrying it out. We most heartily approve of 
all this except the developing before the class which shows more 
enthusiasm than wisdom. The camera is certainly most helpful in 
the hands of the geography teacher, but the time has hardly come to 
give pupils in a grammar school instruction in the difficulties and 
expenses of good photography. There are several other little mat- 
ters which need previous attention. The schools are already over- 
burdened with too many subjects to teach. 

The series of articles on "Eighth Year Geography" now appear- 
ing in The School News published at Taylorville, 111., should not 
be missed by any wide-awake teacher of geography. Several 
papers in the series have already appeared: The Study of the 
Map; The General Atmospheric Circulation; and The Geography 
of Europe. 

Current literature is full of articles on South Africa. One of 
the very best books on this country is one recently written by 
Prof. Bryce. It gives the teacher all necessary information. 

Teachers taking special subjects like geography to teach, must 
be careful and not overdo, or think that they can work without proper 
re8t,'outdoor exercise and sleep. We have just heard of a case 
of a fine geography teacher who suddenly went all to pieces because 
she overtaxed her nervous strength in and out of school. 

Send the children out to observe nature and report. One hour 
in the field is worth ten hours over definitions which have no mean- 
ing to the young mind. 

Where text-books are supplied by the city or state there ia 
great educational advantage and no increase of expense in allowing 
the schools to have several different series of books. In thia 
way every child will have a different geography each year of the 
study. This common sense arrangement has been possible in 
Brooklyn for years, but rarely in other places. Why not? Can 
there be given a good educational reason? 
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There is plenty of good geography around every school build- 
ing if the eyes are only open to see it. 

In writing out the account of observational lessons, originality 
of language and the order of the description should be expected 
so as to have no two accounts alike. The teacher must be careful 
and not do too much of the work even in a third or fourth grade. 

Spelling lessons in geography are always in order. 

The blackboard is rarely used too much in connection with 
geography. K. 



NOTES 

The Misdnippi The Mississippi River basin contains 1,250,000 
River Basin square miles. If the river were under control, 

bottom lands along the lower part of its course could be cultivated 
that would give the South one million acres more of the best corn 
land, two and one-half million acres more of fine sugar land, and 
seven million acres more of what has been called the *'best cotton 
land in the world." That is, ten and a half million acres, or about 
16,400 square miles, of the best quality of land would be added 
to the agricultural area of the United States. This means that the 
com, cotton, and sugar growers would be given a rich additional 
acreage equal to the combined areas of Massachusetts, Connecti- 
cut, Delaware, and Rhode Island, with over three hundred one- 
thousand-acre plantations beside; or, they would be given an added 
acreage considerably greater than the whole area of either Switz- 
erland or the Netherlands. The net money value of the com, cot- 
ton, and sugar crop raised on this added area of ten and a half 
million acres may be more easily calculated than comprehended. 

Again, the Mississippi river carries away in suspension, and 
along its bottom to the Gulf of Mexico an annual deposit equiva- 
lent to a square mile of land 270 feet deep. Or, every four years, 
the Mississippi river could cover with a fine deix)sit, a foot deep, 
the state of Rhode Island and the District of Columbia. There 
would then be enough deposit left to give one hundred 100-acre 
farms a soiling of the same depth. It should be remembered that 
this vast deposit waste, piling up in the Gulf of Mexico, would make 
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an acreage as above stated of less than a fifty-sixth part of the rich 
territory lying idle along the course of the great river. The total 
loss, in bottom lands agricultnrally inaccessible, is less than one 
seventy-fifth of the area of the entire Mississippi basin. This, 
tho, means that, so often as every third generation, man suffers an 
industrial loss equivalent in acreage to the whole r^ion that has 
been recognized as "the granary of the world." 

The carried deposit may long remain a seemingly sacrifice gift 
to the Gulf; but, these corn, cotton, and sugar lands of the south- 
ern states lie there a majestic, unwithdrawn invitation to the indus- 
trial power and ingenuity of man, which when it succeeds, will 
receive its great reward. Allen P. Brown 



Survey of At the annual meeting of the British Association 

Britiflh Lakes fQj. ^^^ Advancement of Science held at Glasgow 

in September last, it was announced that means for making a com- 
plete bathymetric survey of all the lakes of the British Isles have 
recently been providcni by a munificent private benefaction. The 
lakes will be sounded and mapped, the character of their deposits 
and waters ascertained, and their fluctuations observed, while a 
complete biological and geological examination will also be car- 
ried out. 

The funds for this purpose are given by Mr. Lawrence PuUar 
of Perth, as a memorial to his son, the late Frederick PuUar, who 
for some time previous to his recent death was engaged in bathy- 
metric investigations in the **loch8-' of Scotland in conjunction 
with Sir John Murray, formerly naturalist to the "Challenger" 
expedition, under whose able direction the proposed survey will be 
made. The results will doubtless constitute a magnificent advance 
on the present knowledge of the physical geography of the British 
Isles as well as an imiX)rUint contribution to various departments 
of science. J. A. D. 



The German Oriental Society has for two years 

Discovers in been carrying on excavations in ancient Babylon, 

^^ and with remarkable success. They have shown 

that the ancient city had a length of al)out seven miles, which is 

very much smaller than reported by Herodotus. The great citadel, 
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which was the palace of Nebuchadnezzar, and the place in which 
Alexander the Great died, has been identified. It was one of the 
world's greatest structures, having walls from forty to a hundred 
feet in thickness. 



To Navigate M. Rossignol, professor of history and geography 

the Garoone in the University of Bordeaux has organized a so- 

ciety whose purpose it will be to make a canal of two metres depth 
from Castets to Bordeaux, and from the Garonne to the Loire. 



Latest Census of At the beginning of the current year the census 
Atsstria-Hongary gave- a total population of Austria 26,107,304 and 
and Italy of Hungary, 19,203,531, an increase of 9.3 per 

cent, and 9.96 per. cent, respectively. 

The population the ninth of February in Italy was 32,449,754 
an increase of 7.3 per cent. 



Production of It is not generally known that the production of 

Gioutchouc In caoutchouc is rapidly increasing in Africa, in the 

^^^ Congo Free State, in the Kameruns, and along 

the West Coast to Senegambia. A map recently prepared by Dr. 
E. Friedrich shows the distribution on the west coast to extend 
nearly 3,000 miles from north to south, and reaching well across the 
continent in the region of the Equator. The production in 1898 
was valued at over $18,000,000. 



The Potato in A study of potato cultivation and consumption by 

Europe the Swedish statistician, G. Sundbftrg, shows that 

the United States is one of the smallest producers of the tuber. 
Europe at large planting more than ten times the acreage of Ame- 
rica. In Holland 15 per cent of the arable land is planted to 
potatoes. Switzerland has 14 per cent.: Belgium 13 per cent.; 
Germany 12 per cent. 

Life Saving During the past year our life saving service has 

Service shown an enviable record. Only one life was lost 

to every forty-three casualties, while the average for the past 
twenty-five years is one life for every thirteen casualties. Prop- 
erty was saved to the value of §6,403,035 and only $948,9(55 was lost. 



REVIEWS 

A Text-Book of GMnmerdal Gcocraphy.— By Cyrus C. Adams, B. A., F. A. G. 
S. 12 mo., 540 |>age8, cloth, illustrated. 1901. Price |1. 30. D.Apple- 
ton & Company, New York. 

This work' on Commercial Geography is one of the aeries of Twentieth 
Century text-books. In its general make-up, paper and typography, it at once 
creates a favorable impression; and an examination of the table of contents and 
a careful study of the text more than strengthen this first impression. The 
work is not only thoro but evinces in the elucidation of each topic and in the 
discussion of each product and country that the author has a clear comprehen- 
sion of geographical conditions in their relation to these subjects. Further- 
more, the book is a veritable mine of facts, both geographical and commercial, 
and shows at every step the author's careful research work in the preparation 
of diagrams, statistical tables and distribution maps. 

We can heartily commend the book both to the general reader and to 
teachers and students. H. Justin Roddy 



LcsBOOS in Physical Geography.— By Charles R. Dryer, M. A., F. G. S. A., Pro- 
fessor of Geograph]^ in the Indiana State Normal School. 12 mo., half 
leather, 4:i0 pages, illustrated. 1901. Price |1.20. American Book Com- 
pany, Chicago and New York. 

In this new work on Physical Geography the author divides his subject into 
five parts or books,— t/ie planet sphere including the centrosphere, the litbo- 
sphere, the hydrosphere, the atmosphere, and the biosphere or life sphere. 
Each of these is well presented, and the clearness of the pupil's conceptions of 
the subjects in each is much enhanced by realistic exercises judiciously intro- 
duced and clearly stated, 

The author properly thinks that in public school work not all the physical 
features of the earth can be presented so that a selection of representative type 
forms is rendered necessary for thoro study. In these the facts are vividly por- 
trayed, and then the proper generalization is carefully and clearly stated. Books 
for reading and consultation are also suggested so that advanced work may be 
done by pupils who are above the average in ability or capacity for work. 

The book is not only suggestive and interesting— it is teachable and will 
without doubt inspire in pupils and public school teachers a lasting interest in 
the most valuable study of the public school curriculum. 

H. Justin Roddy 
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Introduction to the Study of Commefce*— By Frederick R. Clow, Ph. D. 12 mo., 
224 pages, 1901. Silver, Burdett & Co., New York. 

This book was written to meet the growing demand of colleges and the best 
secondary schools for a systematic treatment of the subject of commerce. The 
first six chapters deal with the elements and materials of trade, the foreign and 
domestic commerce of the United States and other countries, and the organiza- 
tion of trade. Three chapters follow on the mechanism of exchange. The last 
chapter discusses* 'Practical Devices for Promoting and Regulating Commerce.'* 

The book is not a commercial geography. It deals with the materials and 
methods of commerce and with the principles which underlie exchange, rather 
than with the physical features as determining production or the processes of 
the agricultural and manufacturing industries. In other words, the author's 
point of view is that of the economist rather than that of the geographer. The 
book should nevertheless serve as a wholesome check upon those teachers who 
seek the final explanation of all things in physiography, and should prove an 
excellent means of introducing the student to the principles upon which trade 
rests. 

The method of the book is rather out of the ordinary. The plan of intro- 
ducing each topic by a series of questions intended to develop it, may not meet 
the approval of all teachers, tho it does that of the present writer. The method 
of setting specific work for the student, as is done at the end of each section, 
makes of the book an excellent working manual. The volume is well printed 
on heavy paper and strongly bound in cloth. G. O. Virtue 



CommercUl Geomphy* — Smaller edition. By George G. Chisholm, Fellow of 
the Royal (^graphical and Statistical Societies of England. New Edition, 
1898. Small Octavo, cloth bound, price 90 cents. I/>ngmans, Green and 
Co., Publishers. New York and London. 

This volume is in the main an abridgment of the author's "Handbook of 
Commercial Geography." The principal matter of the larger volume, in 
which the leading facts of international commerce are presented, has been 
retained, but the description of countries has been suitably condensed and in 
the main confined to those features which are of importance as regards the com- 
merce of nations. Naturally, a great deal of attention is devoted to the com- 
merce and industry of the British Empire, but the treatment of other countries 
is quite as full and satisfactory as one may expect to find in a book of two hun- 
dred pages. 

The principal commodities of the world, the conditions affecting their pro- 
duction, such as climate, temperature, moisture, cost of land, labor, etc., are first 
taken up. Then follows a discussion of the chief mineral products of the earth, 
and a brief account of the manufactured articles of commerce. The remainder 
of the work is devoted to the principal countries of the globe and the part which 
ach plays in the world's commerce. The appendix brings a list of the princi- 
pal colonial possessions of the European countries, also a table of railways, a 
comparison of ocean routes, and a table of areas, population and exports of the 
principal countries of the world, W. Paui* Gerhard 



396 REVIEWS 

Boftoa Edhioa of the Pefry Pktofcs.— The Perry Pictures Company of Maiden^ 
Mass., with their usual progressivenesahave just brought out something new in 
the Perry Pictures. To distinguish the new pictures from their regular edition, 
they call them the Boston Edition of the Perry Pictures. 

The Boston Bdition are like the Extra Size Perry Pictures except in size. 
They are on rough paper 5>^ by 8 inches and in that beautiful sepia tone that is 
so popular in the Extra Size. Altho the pictures in the Boston Edition are more 
expensive to the publishers they have decided to send them in the subjects in 
which they are now furnished at the same price as the regular edition, one cent 
each for 25 or more, 120 for one dollar. All orders for the Perry Pictures, one 
cent size, will be filled with the Boston Edition, as far as the subjects ordered 
are being furnished in the new edition, without extra charge. Many subjects 
are now ready and more will follow rapidly. One who has not seen them does- 
not realize the artistic beauty of these pictures. 



Map of Germany.— Columbia series, 66x46 inches, mounted on heavy cloth. 
1901. Rand, McNally & Co , Chicago. 

This map of Germany is a recent addition to the Columbia series of wall 
maps prepared expressly for public school use. The physical features of the 
country are well brought out, the mountains, rivers, lakes, and waterways being 
correctly shown. The Emperor William Canal which was but lately opened 
with a naval demonstration at Kiel, indicates that the map contains the latest 
information available. 

In addition to Germany, the map shows parts of the Netherlands, Belgium, 
France, Switzerland, Austria- Hungary, Russia, Denmark and Sweden. The 
states and provinces of Germany are clearly distinguished by different colors, 
the whole effect being unusually pleasing. It will be of interest to know that 
to secure the desired color effect the map had to pass through the press nine 
times. 



Geography teachers in Iowa are to be envied the series of Reports on the 
Geology of the separate counties, by Samuel Calvin and H. Foster Bain, of the 
Iowa State Geological Survey. The latest issue, the Geology of Dubuque county, 
is a separate of 266 pages from the Annual Report of 1899, and is a model of what 
such a report should be. The physiography and stratigraphy are given in 
detail, with beautiful contour maps of high value. In the economic geology, 
which is given in detail, will be found an excellent account of the zinc and lead 
industries of the upper Mississippi valley. 



Under the title "A Handbook of Trade, Industries and Production" Oscar 
Halvorsen of Windom, Minnesota, issues a neat little pamphlet of 66pp filled 
with the latest statistics of commerce. Sources are indicated and dated. It is 
a valuable summary, and will be appreciated by many teachers who want to 
get the "last word'* in statistics. 
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THIRD GRADE: 

i DISCOVERERS AND EXPLORl 
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AXICB'S VISIT TO THB HAWAIIAN ISLAf 
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HHE NOTE- B OOK SERIES OF 
^^OITLINE MAPS 

FOR CLASS USE BY PUPILS 

By DR. J. PAUL GOODE, Profesior of Geography in the Unl- 
yersity of Pennsylyanta* 

THESE maps are of prime^importance in every phase of 
geographic work from the primary school to the univer- 
sity. Wherever used the teaching is made easier and the 
note-book very greatly enhanced in value. 

They are invaluable in Geology, Physiography, Bio-geog- 
raphy, Political and Commercial Geography, Political Science, 
Political Economy, History and Sociology. 

THE FINEST QUALITY OF OUTLINE MAP 
ON THE MARKET 

The maps are finely drawn and engraved, and are printed 
on a fine quality of paper, with a surface adapted to crayon, 
pen or paints. They are about 6x8 inches in size and are de- 
signed to be entered in the Note-Book by pasting the inner edge, 
leaving the map like a fly leaf. 

LIST OF MAPS 

United States, On paper, 5 x 7 

United States and Mexico, - - - ** '* 6x8 

North America, ** ** 7 x 8 

World on Mercator's Projection, - * ** 6x8 

Europe, ** •* 6^2 x 8 

United States Weather Chart, - ** ** 6x8 

Minnesota (showing counties), -.'*** 8 x 8V2 

Price» Per Dozen» IS Cents; Per Hundfcd^ $100 

JONES & KROEGER, Winona, Minn. 




Style A, Pat-o Feb. 10, '91 

THE "lDEALr»» ELECTRIC UIGMT 
STEREORTICON 



WE MANUFACTURE 



Lanterns and Stereopticons 

interchangeable for all fonns of light including OIL, 

ACETYLENE GAS, LIME, ELECTRIC ARC and 

INCANDESCENT.^ 

These range from the CHEAPEST to the VERY 

BEST, consequently no matter what you want in this 

line, we have it. 

ILLUSTRATED CATALOG BY MAIL. 



Our list of lantern slides comprises 25,000 'subjects, including scenery of 
all parts of the world. 

500 PHYSICAL GEOGRAPHY SLIDES, compiled by the Massachu- 
setts Geography Qub, constantly in stock and for sale only by us. 

^&Vl A. T. THOMPSON & CO., 

25 BROMnELD ST., BOSTON, MASS. 
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WYCKOFF, SEAMANS & BENEDICT. NEW YORK« 
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THIS SPACE IS RESERVED FOR THE 



-^V^>^">ta^ 



Hammond Typewriter 



MANUFACTUREDIBY 



The Hammond Typewriter Company 

FACTORY AND GENERAL OFFICES 

69th and 70th Street, East River, New York 

NORTHWESTERN BRANCH 

637-638-639 Andrus Building, Minneapolis, Minn. 



Tpye's Qeographics 

AND THE 

1901 CENSUS 

PRYB'S GBOGRAPHIBS for 1901 contain the results of tbe Twelfth Census of 
the United States (1900) so far as issued. No so-called "new" or "revised" 
geography can contain later Information than is found In Prye's books. 
Pew people realize what an immense task lies before the statisticians of the 
census department after the basal figures are collected. Some idea of this 
may be gained from the statement that up to the present time the only figures 
that have been given out by the Department with any degree of complete- 
ness are those for area and population (unclassified). The department is just 
beginning to give out figures on manufactures, but it will be some months before 
complete statistics on this topic will be available. Any publisher who claims at 
this date that any geography Is based throughout upon the census returns 
of 1900 — ^productions, manufactures. Industries, classification of the peo- 
ple, etc.— Is claiming the Impossible. 

The policy of the publishers is to incorporate the results of the census returns 
as rapidly as issued in the plates of Prye's Geographies. As these books are con- 
stantly on the presses, each book that is printed contains in its text and maps the 
latest information available at the time of its printing. 

DAVIS' Physical Geography 

By WILLIAM M. DAVIS 

ProfesBor of Physical Geography in Harvard University, assisted by 
WILLIAM H. SNYDER of Worcester Academy. 

FOR INTRODUCTION 

Immediately upon its appearance this book was recognized 
as the most scholarly, and, at the same time, the most practical 
text-book in elementary physical geography ever issued in this 
country. 

Throughout the work the physical environment of man as 
determining his ways of living, both social and political, is em- 
phasized. One of the happy fedtures of the book is a simple 
yet interesting style which adapts it to the use of those who 
have not had courses in geometry, jyhysics, chemistry, astronomy 
or geology. 



GINN & COMPANY SigS 

BOSTON NEW YORK CHICAGO SAN FRANCISCO 

ATLANTA DALLAS COLUMBUS LONDON 



Glance Minutes ^^ 

MAY BE TURNED INTO 

©^ Permanent Value 



Do 'Vou ^i9b«iB 



To broaden your thought and charactar 

To Increase your worth to your employer 

To know how the **other half** thinks 

To prepare yourself for entering college 

To enter the field opened by our new possessions 

To secure a high-grade civll-servlce position 

To make preparation for a trip abroad 



YOUR VAY LIES THROUGH ACQUIRING A THOROUGH 
KNOWLEDGE OF A 

ROREIQIN LrAINQUAQE 

If your daily work leaves you only chance minutes, use those for 
HOME STUDY by means of our courses in French, German, 
Spanish, Latin, Greek, and many other subjects, 

TAUGHT BY CXDRRESPONDENCE 

which will afford you, while still at home, and without interference with 
your ordinary occupations, the benefit of personal instruction by trained 
specialists of wide experience. 

Circulars gladly sent on application, 
j^Ouf Publications J^ 

OE^lSIMIA.MriA.'^^r^A Monthly Magaxlne for thestadyof the German I^an- 
^ttage and Literature. Edited by Paul B. Kunzer, Ph. D. Subscription 
price for one year (10 months), $1.00. 

Bach number will contain a German novel with English notes, articles on 
German Literature and Language, Poetry. Beginners* and Intermediate 
Courses. Sead for Free Sample Copy. 

Oex*i3:mei>x:s. eit«jAc!len.^«* ]:^ftl3fl*£&i?3r'QyTwo Pamphlets, on 
German Idioms and German Synonyms, respectiTCly, sold at lOc. each. 

New England College of Languages 

2t8 BOYLSTON ST., BOSTON, MASS. 

GEO. S. CHAPIN, Secretary 
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THE MAGAZINE 




SaPT. KICMKD 0. BOONE, EDITOR, 
RECX>RDS THE CAREFULLY PREPARED UTTERANCES 
OF MANY OF THE ABLEST EDUCATORS, Jt jt jt jt jt 

It is the oldest of the high-class educational monthly magazines* 
Fully up-to-date. It should be within reach of every teacher who recog- 
nizes the fact that teaching is a great profession and not a mere "make 
shift" to get a living. 

Librarians should include "EDUCATION" in their lists for the bene- 
fit of teachers and of others who would keep abreast of the best educa- 
tional thought. Universally commended by highest educational author- 
ities. $3.00 a year, 35c a copy. Sample copy for six two cent stamps. 



THE PALMER CO.. Publishers. 



60 Bromfield St.. 



Boston, Mass. 



THREE BOOKS 

; XHAX eVBRV XBACHBR OP OHOGRAPHV SHOVI^D HAVB 

Tracing and Sketching ^y S. Y. Gillan, is a volume of 156 

. ^^ . -_ ^ ^ u.. pages, and presents not only a method 

Lesson* in Geography g^f ^,^ ^^^^^ ^f knowledge to be 

taaght. As a hand-book for the teacher's guidance, it fills a place 
not occupied by any other. Price in pa per, 40 cents; cloth, 75 cents. 

Supplementary Lessons in Geo|(rapliy 

compiled by S. Y. Gillan. A storehouse from which to get matter to 
enliven and enrich the work in this branch. Price, 20 cents. 

Lessons In Mathematical Geography 

by S. Y. Gillan. A unique and systematic presentation of this subject 
by a method widely different from the one usually employed in text- 
books. Price, 10 cents. 

John W. Cook, Prea. lit. State Normal, De KaW, says: It is a model of clear- 
ness, accuracy and simplicity. Instead of the loose-jointed, "slack-twisted" 
statements of many geographies, we find the subject developed in a lojt^ical 
order, the definitions clear-cut and concise, and the illustrations so happily 
chosen as to illuminate the matter under consideration. 

Prof. M. L.. Seymour, State Normal School, Chico, Cal.: It is fine. Its explan- 
atory and illustrative features greatly enhance the value of the sharp-cut defi- 
nitions. 

Sapt. Frank H. Hall, Jacksonville, Illinois: Unusual accuracy characterizes it 
throughout. The method employed is novel. The chapters on the land survey 
are alone worth the price of the f)ook. I shall use it in my institute work. 



THE THREE BOOKS TO ONE ADDRESS FOR 60 CENTS. 

S. Y. GILLAN & CO., Milwaukee, Wisconsin. 



>^^^ * 



Schmidt & Scbultz Co. HSr?'- 

MANUFACTURERS OF 

«J^E PIANOS -^^i^" 

Fir«t-cla«s Workmanship and Material. 
Excellent Tone. Up to date Designs. 
Fully Warranted in Every Respect. 



OUR MOTTO: A pleased customer is the best advertisement. 

Representatives Wanted Every^^here. 
corre:5ponde:nce invited. 

Schmidt ±^ Scb ultz Co. , 

«29'635 N. Wood St. CHICAGO, ILL. 



Just Out: 



SOMETHING NEW! 

''A Handbook of Trade, Industries and Productions" 

Furnishing in condensed form, up-to-date* specific 

facts of importance about the growth and present condi- 
tion of our trade and industries compared with those of 
other countries; containing also illustrations and a map of 
the Lake Superior Mineral District. 

nilTLlNP fiF '• '^■^'**' Transportation and Financb: Cotn- 
rriNTFNT^ raerce, Shipping, Inland Transportation. Com- 
CUN rfclNT^ munications, Finances and Wealth of Nations. 
II. A.GRICULTURB AND GRAZING: The Industries in General and 
their productions. III. Mining and Quarrying. IV. Manufac- 
turing, Fishing and Forestry. V. Appendix: Latest Statistics 
of Areas, Popnlation, Education, etc. 

SOME COMMENTSs "It appeals strongly to me." — Supt. R. B. Denfeldt Dulutb, 
Minn. *'I am very mnch pleased with your hand-book and believe every teacher will 
want a copy at once. The information is fresh and immediately available." — Prof. N, 
A. Harvey, Chicago Normal School; Chairman Com. on Science Instruction, N. B. A. 
**1 have examined 3'our booklet with some care and find it just what It claims to be." — 
Supt. R. B. Dudgeon, Madison, Wis. 

PRICE 35 CENTS, Postpaid 

For sale by the author 

OSCAR MALrVORSEN, Wltidom, iVHriri* 




Handsome 

And 

Useful 

Presents 

Fop 

Everybody 



PEN ^ i# ^ 
^ KNIVES 



Not the kind given as pre- 
miums ^^ith tea or coffee, 
but a Knife that will cut 
everything but friendship. 



Ladies No. 641-1. 2% in., Ivory handles. 2 blades, 60c eacb. 
Ladies or Gents No. 876 P. 2% in., Pearl handles. 2 blades, 86c each. 
Gents No. 842 P. 2% in., Pearl handles, 3 blades, 1 file blade. $1.26 each. 
Ladies or Gents No. 01. 3 in. Celluloid handle. 2 blades. 60c each. 

(Showing Princeton foot ball team in action.) 
No. 368. German Silver handles. 3 inch, 2 blades, 65c each. 
No. 3689. Aluminum handles, hand engraved. 3 inch. 2 blades. 76c each. 
No. 3688. Pearl handles. 3 inch, 2 blades, $1.00. 

SPECIAL NOTICE. We will engrave any name desired on silver, aluminum. 

or German silver handles at 3c per letter. 
Engraved on Pearl handles, gold, silver or black, 10c per letter. 
Sent by mail on receipt of price to any address in U. S. or Canada. 
Every knife warranted to be the best for the price asked, or money refunded. 
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SCHROE.DEK BROS. 



DiLALERS AND IMPORTERS 
IN HIGH GRADE CUTLERY. 



902, 904 Payne Ave. 
ST. PAUL, MINN. 
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Chronic I(heumatisn\ and the Goaty Diathesis 



Sere is your 

Instant 

relief and 

cure. 




Sample sent 

bv man 

on 

application. 



Rheumatoids are an internal and absolute cure for Rheumatism, and give 

immediate relief in all cases of acute or chronic Gout, Lumbago, 

Sciatica, Neuralgia, especially Ovarian Neuralgia and Dysmenorrhoea. 



Manufactured and Sold by 



PRICE $1.00. 



' ^A^^ 



THE SWENSSON CHEMICAL CO. 

WINONA, MINN. 
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Chicago, flilwaukc k St. Paul 

is the best line to Chicago, Milwaukee and all points 
east. With its 6,600 miles of thoroughly equipped 
road it reaches all principal business centers in 

Northern Illinois, Wisconsin, Iowa. Minnesota, South Dakota, North 
Dakota, Mlaaourl, and the Upper PcnInaula of Michigan 

ELECTRIC LIGHTED TRAINS. 

All Coupon Ticket Agents sell tickets via the 

! Clmio»||:09 Jklil^vvT-Aualsioo Ab Sit:. JE^CktxX ISt^y^ 

Time tables, maps and information regarding routes, rates 
and other details relating to the road will be furnished upon 
I application to 

F. A. MILLER, General Paaaengcr Agent, CHICAGO, ILL. 



"The Land of the Sky" Country 



Avoid the rigors of 
our northern winter, 
by going to the moun- 
tain section of western 
North Carolina, one of 
the most beautiful 
countries on earth, 
with climatic advan- 
tages second to none. 
In this region are situ- 
ated the attractive re- 
sorts of 



Ashville, 

Hot Springs, 

Typon, 

Sapphire 

and Black 

Mountains 



where there are supe- 
rior hotel accommoda- 
tions. Visitors to this 
country find it at all 
seasons of the year 
most advantageous. 
For those who are 
seeking homes, farms, 
or other investments 
in this section or any 
part of the South, we 
will supply reading 
matter free upon ap- 
plication. 



Whiter Toftrist Tickets now on gale to Flprida, Cuba and Nanau and all pointa 

in the South* 

For literature, rates, etc., write or call on J. S. McCULLOUGH, N. W. 
P. A., or J. F. OLSEN, Agent Land and Industrial Department, 

SOUTHERN RAILWAY, 



225 Dearborn Street, 



CHICAGO, ILL. 



Good 

Literature 
For Almost 
Nothing 



npHE Northern 
Pacific is 
noted among rail- 
ways for its ad- 
vertising matter. 
Its phamphlets, 
folders, booklets, 
etc., are tastefully 
gotten up and are 
valuable for what 
they contain. 



Here is a partial list of what Mr. Chas. S. Fee* 
General Passenger Agent, St. Paul, Minn., 

will send out, carefully mailed, upon receipt of prices 
given. Any combination can be made, and money or 
express orders, silver or stamps will be accepted. 

This is a fine opportunity to obtain good descriptive 
reading matter for little or nothing. 



Wonderland 1901- 

An annual publication, beautifully illustrated in color and 
half-tone. This number treats particularly of the history 
of the Northern Pacifies Trademark, the Custer Battle- 
field in Montana, and the Yellowstone Park. 

Miniature Wonderland— 

A neat and dainty publication containing: a complete his- 
tory of the Northern Pacific Trademark. The artistic 
covers of the Wonderland 1901 are used in miniature. 

Wild Flo^vers from Yello^vatone— 

A book of pressed wild flowers from Yellowstone Park, 
showing the real flowers in their natural colors. A dainty 
and beautiful souvenir — ten specimens of flowers and six 
full page illustrations of Park scenery. 

Yellowstone National Park— 

A new 112-pa8:e book in strong flexible covers, good 
paper, plain type, illustrated, pocket size, a compendium 
and descriptive of the World's Wonderland. 

Climbing Mount Rainier— 

An Illustrated pocket-size book, 72 pages, in strong flex, 
ible covers, printed on heavy paper, descriptive of an 
ascent of the highest peak in the United States— outside of 
Alaska— of a glacial nature. 



Send 
Six Cents 



Send 
Four Cents 



Send 
Fifty Cents 



Send 

Twenty-five 

Cents 



Send 

Twenty-five 

Cents 




$00 

mm 

Beauty 

Between Gaiata, Mont*, where passensfers first see the 
Rocky Mountains, and Seattle, Wash*, where they reach the 
tide waters of the Pacific Ocean* A sea of mountains — 
snowy peaks— coolf gfreen valleys — weird, basaltic rock for- 
mations — foaminsf torrents — dashingf water faIIs*>J^J^J^ j^ «i^ «i^ 

Information from agfents of the 

Great Northern 
Railway 

or from 
F* L WHITNEY, General Passengfer Agent, St. Paul, Minn. 

t&^Send six cents in stamps for ** Across America^* — 

the finest railway booklet published. 



^Winter in California.^ 

CHRISTMAS NUMBER OF 



$un$et magazine Z 



Jlrtistk Pictures of California and the West 



PUBLISHED BY =^ 



Passenger Department 

Southern Pacific 



AT SAN FRANCISCO 



# # FOR. SALE BY NEWS DEALERS. # # 



CONTENTS 

The Cross of Golden Gate (poem) Charles S. Aiken 

Christmas in Mexico, the City of Delights J. Torrey Connor 
Legend of the Mission Dolores (poem) EUa M. Sexton 
Luther Burbank — Man, Methods and 

Achievements Prof. Edward J, Wickson 

Garden of the Willow-Pattern Plate Irene Connell 

The North Wind (poem) Clarence Urmy 

Winter, at El Montecito (poem) Harriet Winthrop Waring 
Carnations by the Sea Ednah Robinson 

In the Drifts of the Demshar (story) Warren Cheney 

The Triennial Convention — A Retrospect H. Roht.Braden 
Pasadena's Flower Festival 



I I Awarded 



;v.wMjiwwjjLsauiu«aw'.u?«gi^^ 




GOLD Medal at Paris International Exposition, 




THE 

PERRY 

PICTURES 



One 
Cent 



Each inches. 



For 25 or more 
on paper 5V4 by 8 



J20for$J.OO 



The one-cent 
Pictures are 
Three to four 
Times this size. 



Th# Boston Edition ^re on rough paper, 5^ by 8, and in the sepia. Thej 
are gems of art. We send them in the subjects we are now furnishing 
in this edition at the same price as the Regular Edition. Send two-cent 
stamp at once for our catalogue and we will send these two pictures, 
one in the Regular Edition and one in the Boston Edition, 6^ by 8, 
FREE if you mention Bulletin of tub Ambrican Burbau of Geogra- 
phy. 

Send 25c for 25 of the Regular Size, on paper 5Vi by 8, on the life of 
Christ, or 25c for 25 reproductions of great paintings, or 25c for 25 
Madonnas, or 25c for 25 pictures of poets ana their homes, or 25c for 
one ot our Art Gift Books, or $1.00 for these four sets. Regular Size and 
a Gift Book. 

Your money refunded if you are not pleased with them. 

Eleven Perry Pictures, Extra Size for 50 Cents. 

On paper 10 by 12, or any 5 for 25 cents. Your money refunded if you are 
not delighted with them. Send for one set to-day and you will want several 
for Christmas gifts 



William McKinley, 
Th«odor« Roosevalt, 
Abrahanfi Lincoln, 
Harvastars' Raturn, 
Niagara Falla, 



Pharaoh 'a Horaea, 
Tha Chrlat. 
Horaa Fair, 
St. Cacalia, 
Chriatmaa Chlmaai 
Farruzzi'a Madonna. 



Pictures in Colors — Bison Prints — Indian Portraits in Colors. 

Beautiful Art Books for Christmas at 25c each. 

Albums for the Perry Pictures, 60c and $1.00 each. 

The Perrv Magazine (price $1.00) and ten Extra Size Perry Pictures (price 

50c) for $1.00 and six two-cent stamps to new subscribers only and for a 

limited time. 

THE PERRY PICTURE COMPANY, 

BOX 230. MALDEN, MASS. 



THE UN IVERSITY 

A^p"'""'^-"" OF PENNSYLVANIA 

CHARLES CUSTIS HARRISON, LL. D., Provost 



THE University offers in the regular college: courses in Arts and 
Science, Finance and Economy, Commerce and Industry, Geog- 
raphy, Biology, Physics, Chemistry, Astronomy, Geology, Music, 
Architecture, Technology, Archaeology. Civil, Mechanical and Electri- 
cal Engineering, and Courses for Teachers. 

In addition to the college, there are departments of Philosophy 
( Graduate School ), Law, Medicine, Dentistry, and Veterinary Medicine. 

The library contains 200,000 volumes, and over 50,000 pamph- 
lets. The museum of archaeology is famous for its collections. 

The University has 270 officers of instruction and an enrollment 
of 2500 students. Special facilities are offered for training in Geog- 
raphy; some of the courses of immediate value, most of which run 
through the year, are: 



Primitive Society, 



Comparative Ethnology, 
Colonies and Dependencies, 
Commercial Geography, 
Transportation, - - - - 
General Economic Geography, - 
Economic Geography of America, 
Meteorology and Oceanography, 
Physiography of the Lands, 



Prof. Samuel McC. Lindsay. 



Dr. Stewart Culin. 

- Dr. James T. Young. 

Prof. Emory R. Johnson. 

Prof Emory R. Johnson. 

Dr J. Paul Goode. 

Dr. J. Paul Goode. 

Dr. J. Paul Goode. 

Dr. J. Paul Goode. 



For circulars address the Secretary, 

THE UNIVERSITY OF PENNSYLVANIA 

Philadelphia 



WEBSTER'S INTERNATIONAL DICTIONARY- 



[ IMtRKATiONAt 
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NEW EDITION 
New Plates Throughout 

Nw Added 25.000 NEW WORDSp ph™*,Etc. 

Prcpfvrtcl in.der the iupervcjii^n fA \V. 1 . H A K Kl ^. ?h.lK, U^Aj,, I'mietJ State!- Com - 
ciu>,^:uin:r oi Edutaiion, otsbtcd by a Lir;;t cirp* ul onHT>*^ieiu «pc4:Kilihl« and tdlior*. 
Rich Blnd tnaa , 33fi 4 Pag e a. _A ^<^^ HluMf ajl^iva^ 

Th t /^ffo EiiitiBn f/ fnttr$m ti^na I -.t^a i in h rd in t h fnfir r, /floti. Cet raU^t attii dnt. 



Alst^ Webster's Co11e«iat«r DEcttonary wiiti Scniti^^H nios- 



A Commercial 
Geography 



FOR the Merchant, Manufacturer, Importer, 
Exporter, and the Business Man. By 
CYRUS C. ADAMS. 12mo, 540 pages. 
Cloth, $1.30 net. 

A compendium of the most important and interesting facts relating 
to the present industrial development and trade of all nations. It 
describes the resources of all parts of the world, the use that is made of 
them, and the natural, racial, and governmental influences that pro> 
mote or hinder trade. Maps and diagrams indicate the numerous dis- 
tribution of resources and products, the international and internal 
trade routes, the great canals, the various kinds of harbors, the races, 
colonies, and other factors that determine the amount and nature of 
commerce. 

THE BEST COMPENDIUM 

now before the public of the present condition of trade and of the influ- 
ences that have shaped commercial development. 



EXPERT OPINIONS 



From Cheesman A. Hcrrick. Director Central High School, Philadelphia, Pa. 

"After an examination of the advance pa^^ea and proof sheets of 
Adams' Commercial Geography, I can but express mjr pleasure that 
American schools are to have so good a book. Clearly it is much supe- 
rior to anything now available. The publication of the book at this 
time is a decided gain to commercial education, and author and pub- 
lishers have placed the public under obligations to them." 

Prom R. H. Webster, Superintendent of Schools. San Francisco, Cal. 

"I have given the book careful examination. Its complete logical treat- 
ment of the subject, its careful compilation, the accurate information 
and superior typography, commena it to the student and teacher. I 
cordially indorse it." 

From Superintendent H. H. Bdmnnds, Rushville, 111. 

'It is the very best book of its kind that I have ever had the privilege 
of examining." 

D. APPLETON & COMPANY 

72 Fifth Avenue, New York 
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Wrilo Ftir Furllirr ftiforiuiillnti 

Charles bcribncr's Sons 

New York and Chicago 











LESSONS 

IN PHYSICAL 

GEOGRAPHY 



BY 

CHARLES R. DRYER, ma fg^ * 

PffofciiOf of GcogrAphf in the 
IfldUna State Normal Scbool 



na^L¥ LEATHER* I2M0* tLLUSTRATEDu i^ PaqESL 



Price $1.20 
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